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A.	 INTRODUCTION AND OVERVIEW
This appendix contains the detailed cost estimate documentation for
the designs prepared in this study. The organization of this appendix is
as follows:
B.	 MBG COST ESTIMATES
(1) Koppers-Totzek
(2) Texaco
(3) Babcock and Wilcox
(4) SGC-Lurgi
(5) Lurgi
C.	 ALTERNATE PRODUCT COST ESTIMATES
(1)	 Koppers-Totzek	 and	 Texaco	 Single	 Product	 Factilities
(Methane, Methanol, Gasoline, Hydrogen)
(2)	 Koppers-Totzek SNG and MBG
(3)	 Koppers-Totzek and Texaco SNG and MBG
(4)	 Lurgi-Methane and Lurgi-Methane and Methanol
The	 cost	 methodology	 is	 described	 in	 Appendix E.
	 The	 cost	 results	 are
summarized	 in	 the accompanying tables.
	 Due to some uncertainty regarding
the cost of the B&W gasifier, two cases are considered in the cost analysis
j of	 the	 B&W-based	 plant.	 In the first case,	 base equipment cost 	 for Sys-
tem 2,	 Gasification,	 is	 multiplied	 by	 an	 installation	 factor	 of	 2.31	 to
lu
arrive at the	 installed cost.	 This
	
factor was arrived at by back calcula-
tion from a more detailed cost analysis based on Koppers-Totzek technology.
In	 the	 second	 case,	 an	 installed	 equipment	 cost	 factor	 of	 1.5 was	 used
based on information from B&W
	
ind supplied to this study by NASA. 	 In this
,Yy
report, the first case result is used followed by the second case result in
parenthesis.
	
It	 is	 noted	 that	 discussions
	
presented	 in Chapter XI
	
imply
that	 higher	 capacity	 units	 such	 as	 B&W	 should	 have	 a	 lower installation
factor than low capacity units.
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B.	 MBG COST ESTIMATES
1.	 Koppers-Totzek MBG
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a.	 Koppers-Totzek System Casts
SYSTEM COST DA IA
KOPPVS-TOTZEK
I-COAL PREPARATION b FEED
PROOCCE, SS:
SYSTEM:
UNIT OPERATION NUMBER:
SUB, Y^STEM:
REFERENCE SOURCE FOR COSTING:
REFERENCE SYSTEM COST:
REFERENCE CAPACITY:
TVA CAPACITY:
RECOMMENDED CAPACITY EXPONENT:
EXPLANATORY COMMENTS:
COMPUTATION METHOD:
INPUTS:
RESULTS:
11
N/A
SEE SYSTEM 2 (SYSTEM 2 INCLUDES
SYSTEMS 1 & 3)
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
6
}
t
4 PRECEDING PAGE SLANK NOT FIP Wb
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SYSTEM COST DATA
PROCESS:	 KOPPERS-TOTIEK
SYSTEM:	 2-GASIFICATION
UNIT OPERATION NUMBER:	 20
SUBSYSTEM:	 N/A
REFERENCE SOURCE FOR COSTING:
	
EPRI REPORT AF-531 p. 98
REFERENCE SYSTEM COST: 	 $51,063,000 (1974 DOLLARS)
REFERENCE CAPACITY:	 11 GASIFIERS + 1 SPARE
TVA CAPACITY:
	 8 GASIFIERS + 1 SPARE
RECOMMENDED CAPACITY EXPONENT:	 1
EXPLANATORY COMMENTS:
1. FACTOR LINEARLY ON GASIFIER QUANTITY
2. REFERENCE SYSTEM COST INCLUDES SYSTEMS 1 & 3
3. TOTAL 9 PARALLEL TRAINS REQUIRED FOR TVA.
4. BLOWER COST MUST BE DELETED FROM KIT REFERENCE COST PRIOR TO
CAPACITY FACTORING. TOTAL BLOWER SYSTEM COST = $985,600 (1974 DOLLARS)
COMPUTATION METHOD:
TOTAL SYSTEM COST = TOTAL DIRECT COSTS x 0 + INDIRECT COST FACTOR) x
ESCALATION FACTOR x CAPACITY FACTOR
TOTAL DIRECT COST = REFERENCE SYSTEM COST - BLOWER SYSTEM COST
BLOWER SYSTEM COST = EQUIPMENT COST ( 1 74 DOLLARS) x MODULAR FACTOR
INPUTS:
REFERENCE SYSTEM COST:
INDIRECT COST FACTOR:
ESCALATION FACTOR:
CAPACITY FACTOR:
EQUIPMENT COST:
MODULAR FACTOR:
$51.063 x 106 (JANUARY 1 74 DOLLARS)
0.36 (ASSUME "NORM" .36 L/M RATIO FOR MIXED PROCESS)
1.51 (TO JANUARY '80 DOLLARS)
.75
$985,600 (1974 DOLLARS)
2.2
D-10
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SYSTEM COST DATA (CONTINUED)
RESULTS:
BLOWER SYSTEM COST =	 $2.168 x 106 (JANUARY '74 DOLLARS)
TOTAL DIRECT COST =	 $48.90 x 10 JANUARY '74 DOLLARS)
TOTAL SYSTEM COST =	 $75.307.586 ( ANUARY '80 DOLLARS)
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SYSTEM COST DATA
PROCESS:
SYSTEM:
UNIT OPERATION NUMBER:
SUBSYSTEM:
REFERENCE SOURCE FOR COSTING:
REFERENCE SYSTEM COST:
REFERENCE CAPACITY:
TVA CAPACITY:
RECOMMENDED CAPACITY EXPONENT
EXPLANATORY COMMENTS:
KOPPERS-TOTZEK
3-INITIAL GAS CLEAN-UP & COOLING
21
N/A
SEE SYSTEM 2
N/A
N/A
N/A
N/A
N/A
COMPUTATION MET,000:
	
N/A
INPUTS:
	
N/A
RESULTS:
	
N/A
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TOTAL SYSTEM COST $19,130,081 (JANUARY '80 DOLLARS)
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SYSTEM COST DATA
PROCESS:	 KOPPERS-TOTZEK
SYSTEM:	 4-ACID GAS REMOVAL - SELEXOL
UNIT OPERATION NUMBER:	 22
SUBSYSTEM:	 N/A
REFERENCE SOURCE FOR COSTING:	 EPRI AF-916, CASE 4B
REFERENCE SYSTEM COST:	 $54,227,000 (MID-'76 DOLLARS)
REFERENCE LAPACITY:	 407,775 ACFH
TVA CAPACITY:	 289,436 AFCH
RECOMMENDED CAPACITY EXPONENT:	 0.6
EXPLANATORY COMMENTS:
THE REFERENCE SYSTEM CONTAINS 3 PARALLEL TRAINS. REFERENCE CAPACITY
EQUALS 1/3 OF REFERENCE SYSTEM. TVA REQUIRES ONE TRAIN.
COMPUTATION METHOD:
TOTAL SYSTEM COST =	 1/3 x REFERENCE SYSTEM COST x CAPACITY FACTOR
x ESCALATION FACTOR
CAPACITY FACTOR	
=	
TVA ACFH '6
(EPRI ACFH
INPUTS:
REFERENCE SYSTEM COST:	 $54.227 x 106 (MID-'76 DOLLARS)
CAPACITY FACTOR:
	
1289
289 435775 ) 0.6 	 .814
ESCALATION FACTOR:	 1.30 (TO JANUARY '80 DOLLARS)
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SYSTEM COST DATA
PROCESS:	 KOPPERS-TOTtEK
SYSTEM:	 5-SULFUR RECOVERY & TAIL GAS TREATMENT
UNIT OPERATION NUMBER: 	 36
SUPSYSTEM:	 INSTALLATION COST FACTORS
REFERENCE SOURCE FOR COSTING:	 DOE REPORT FC-1775-18, PLANT 2, P. 9-13
REFERENCE SYSTEM COST*: 	 $9,032.000 MID-1977 DOLLARS (TOTAL DIRECT COSTS)
REFERENCE CAPACITY:	 181.2 LT/O SULFUR PRODUCT
TVA CAPACITY:	 165.2 LT/D SULFUR PRODUCT
RECOMMENDED CAPACITY EXPONENT:	 0.6
EXPLANATORY COMMENTS:
1. PROCESS NOTE: NORMAL OPERATING RATE OF PLANT 2 IS 240 M/H FEED
ALTHOUGH DESIGN IS FOR 527.5 M/H.
2. PROVIDE 2 TRAINS FOR MODULE 1 (1 SPARE) PLUS 1 TRAIN FOR EACH
ADDITIONAL MODULE.
COMPUTATION METHOD:
CAPACITY FACTOR	
TVA CAP 0.6
REF CAP )
SINGLE TRAIN COST =	 TOTAL DIRECT COST x (1 + INDIRECT COST FACTOR)
x CAPACITY FACTOR x ESCALATION FACTOR
4
TOTAL SYSTEM COST =	 SINGLE TRAIN COST x NO. OF TRAINS
INPUTS:
TOTAL DIRECT COSTS
INDIRECT COST FACTOR
CAPACITY FACTOR
$9.032 x 106 (MIO-1977 DOLLARS)
0.10 (ASSUMED FROM DOE REPORT)
(
165.2 1 0.6
181.2 J	 = • 946
D-16
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SYSTEM COST DATA (CONTINUED)
ESCALATION FACTOR
RESULTS:
SINGLE TRAIN COST
TOTAL SYSTEM COST:
MODULE 1 =
MODULES 2-4	 =
1.22 (FROM 1977 to 1980 DOLLARS)
=	 11,466,413
$22,932,826 (JANUARY 1 80 DOLLARS)
$11,466,413 (JANUARY 1 80 DOLLARS)
r
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SYSTEM COST DATA
PROCESS:
SYSTEM:
UNIT OPERATION NUMBER:
SUBSYSTEM:
REFERENCE SCURCE FOR COSTING:
REFERENCE SYSTEM COST:
REFERENCE CAPACITY:
KOPPERS-TOTZEK
6-AIR SEPARATION
80
N/A
COST ESTIMATING - RELATIONSHIP CURVES
(REFER TO AIR SEPARATION ATTACHMENT)
$36.8 x 106 (JANUARY '80 DOLLARS PER TRAIN)
4,104 TPD AIR SEPARATION PLANT OR 2,052
TPD FOR TWO AIR SEPARATION PLANTS @ 24.7
psia OXYGEN.
TVA CAPACITY:	 N/A
RECOMMENDED CAPACITY EXPONENT:
	
N/A
EXPLANATORY COMMENTS:
1. THE SYSTEM CONSISTS OF TWO TRAINS FOR EACH MODULE.
2. THE INSTALLATION COST OF THE 1st TRAIN DIFFERS FROM THE OTHERS
(MODULE 1).
COMPUTATION METHOD:
TOTAL. SYSTEM COST:
MODULE 1	 =	 INSTALLED COST FOR TWO TRAINS
MODULES 2-4	 =	 SINGLE TRAIN COST x 2 TRAINS (FOR EACH MODULE)
INPUTS:
TRAIN COSTS (MODULE 1):
	
1st - $37.9 x 106 (JANUARY '80 DOLLARS)
2nd - 36.8 x 106 (JANUARY '80 DOLLARS)
TRAIN COSTS (MODULE 2-4):
	
$36.8 x 106 (JANUARY '80 DOLLARS)
RESULTS:
TOTAL SYSTEM COST: MODULE 1 =
	
$74.7 x 106 (JANUARY '80 DOLLARS)
MODULES 2-4	 =
	
73.6 x 106 (JANUARY '80 DOLLARS)
FOR EACH MODULE
D-19
iME 8DM CORPORATION
I	 ^	 ^	 1	 1
I	 1	 1	 i	 I
	
o	 I	 1	 1 I	 I
---t----T ---- I----^-----
1	 1	 1	 I
.^ m
	 I	 1	 1	 I	 I
^^	 I	 I	 1
I
H	 ^	 1	 i	 1	 1	 Iy .
	 I
Q	 1	 1	 I
^o	 I	 I
1
? N	 I	 1	 I	 I	 I
Z o	 1---- ---	 — —1-----t---
0 C	 1	 1	 a	 I	 II	 1
a	 N j	 m
1
IL	 I
- - -	 - - - - - - - -
a	 1	 1	 I	 I
^	
y^	
^	 I	 I	 I
W	 I	 I	 1
►-	 ^ ^	 I	 I	 1
vi	 a	 l	 I	 I
zww	
I	 I
y	 j	 1	 I	 I
c,,	 l	 1	 I	 I	 Iz I
I	 i	 1	 I
H I	
1	 I	 I	 1
Q~^
 IOUcc	 a	 1	 i	 1	 1	 i
	
am 
	 l	 I	 I	 I
,_ z	 .24	 1	 I
z °- Z W = I	 1	 I	 i
a ' ayW IWoyWV 1	 I	 I	 I
Ja^ O ..	 I	 1	 1
62 0.a^	 1	 1	 I
?»z? . rrrrrrm 1 	 I	 I
I to AVO/SN011 AMOWWO 1NV1d
D-20
3 ^
0
w
79
^M
a NNa C
41
M C ^
C
S 0
N	 Q (^
N
d
N1V~1
V L
W Q
Q
z ,
a .^
L
c
U-o
a
,tea.
O
1	 10
Q1	 M
M
Z
O
•r
h-N
C
J G.J WO N
C	 W
^ J
co Q01	 h-
t0
U.	 Z
N $ ^
W ?
J F- ZJ N ^•+
Z N
}
W W Q
MZ- O
W a W
Z	 ^1C	 kA
►w W }N NJ H
Q O
h— F-
►^	 1d N
V Wa
CL
Y
0
1	 1D
A
1	 M
M
O
1	 t0
O
1	 M
M
O
O1
M
NH	 HN	 Z
V	 Z
I•- N
^ I I I I IZ Z
.J !-	 •J H
Z =zzzzzz a^- ozzzzzz a
° waZ ZS,ZZ° `'ZZZZZZ°
d H H-	 I.- IW- HH^ 0M-F-J --t--H ►W-= Z
►r woo VINNNo W NoN000N W
V ^ N N N N N N O N N N N N N NN minmmmm =WMWM W >-W O > > > O > > d > > > > > > NO V1NN VfNNNNJN1-1 JZ Q Q QW f-
^
O OO
D-21
-max
WJ
as
Q
A
M
M
WJ
p M
WJ
O cal
Q
^D
M
M
O^D
e•i
M
WJ
O •-
O
M
D-22
SYSTEM COST DATA
PROCESS:
SYSTEM:
UNIT OPERATION NUMBER:
SUBSYSTEM:
REFERENCE SOURCE FOR COSTING:
REFERENCE SYSTEM COST:
REFERENCE CAPACITY:
TVA CAPACITY:
RECOMMENDED CAPACITY EXPONENT:
EXPLANATORY COMMENTS:
1.	 1 TRAIN PER MODULE.
KOPPERS-TOTZEK
7-GAS COMPRESSION
23
N/A
VENDOR ESTIMATE
$10,529,000 (JANUARY 1980 DOLLARS)
N/A
14,720,000
N/A
2. PRICE INCLUDES MOTOR DRIVERS.
3. COST IS EQUIPMENT ONLY.
4. USE 2.15 INSTALLED COST FACTOR PER GUTHRIE, PROCESS PLANT ESTIMATING,
EVALUATION AND CONTROL. p. 167.
COMPUTATION METHOD:
TOTAL SYSTEM COST =	 REFERENCE SYSTEM COST x MODULAR FACTOR
INPUTS:
REFERENCE SYSTEM COST:	 $10.529 x 106 (JANUARY '80 DOLLARS)
MODULAR FACTOR:	 2.15
RESULTS:
TOTAL SYSTEM COST = $22.638 x 106 (JANUARY '80 DOLLARS)
A
	
^o
4a
O
arN
WIx
<Y
CL
pJ
O V W
O
J
QNQ
g H
^f F^
Ii f\ Z
O
1	 Z N
z
^J W Z
J M^- as
r.w V1$ } JV1 Q
^ byz CL
W uN O zW C W
Z N
.r uC }
W NJ NQ HF^ O1—
CZ 1Q N
V a:WCLa
o N
1	 N
^O NO e^! N ^ N
M ^ M
O
J ^ tD
a NOp N N N
^S M M
co	 A
W	 M	 tp
J	 ^p
^	 N
N	 d NN	 1	 N
N
N
Ov
v }
Z	 I	 I	 I	 I	 I ^	 I	 I	 I	 I	 I	 II
F^	 JQpp	 pJZ 0ZZZZZZ^ pOZ2ZZZZN
'zzzzzz^aZzzfzzo1	 N d W W	 W W m V 1 W W W W W W m
r.^	 V Vf NN V1NNN W NNNNN VfVf
V	 C Vi Vf N 0 0 kA O 0 Vf 0 N! V1 VfN	 ►.^mmmeosnm OGmcaimgo bmW	 O > > > > > > IL >O	 0 Vf 0 0 0 0 0 (A N1 N N1 0J J
z Q aW	 F- h-
^
O O
D-23
p
	 NN
N
THE SOM CORPORATION
Gy
L
C
SYSTEM COST DATA
PROCESS:
SYSTEM:
UNIT OPERATION NUMBER:
SUBSYSTEM:
REFERENCE SOURCE FOR COSTING:
REFERENCE SYSTEM COST:
REFERENCE CAPACITY:
TVA CAPACITY:
RECOMMENDED CAPACITY EXPONENT:
EXPLANATORY COMMENTS:
COMPUTATION METHOD:
TOTAL SUBSYSTEM COST:
INPUTS:
TOTAL DIRECT COSTS:
KOPPERS-TOTZEK
8-PROCESS SOLIDS TREATMENT (DEWATERING)
31
WATER TREATMENT-SLUDGE HANDLING
MITTELHAUSER IN-HOUSE COST DATA BASE
$75.000 JANUARY 1 80 DOLLARS (TOTAL DIRECT COSTS)
(SEE TOTAL DIRECT COSTS BELOW)
N/A
16,000 GAL/DAY OF 15% BY WEIGHT OF LIME
SLUDGE
N/A
N/A
TOTAL DIRECT COST x (1 + INDIRECT COST FACTOR)
1. 2 LINED PONDS FOR GRAVITY DEWATERING
	 $60,000
2. 25% CONTINGENCY FOR ANY CONVEYORS,
PUMPS, CHEMICAL FEED, EQUIPMENT,
ETC.	 15.000
%0'4L
	 75,000
INDIRECT COST FACTOR:
	 0.335 (ASSUME .25 L/M RATIO FOR SOLIDS HANDLING)
RESULTS:
TOTAL SUBSYSTEM COST = $100,125 (JANUARY '80 DOLLARS)
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i
SYSTEM C:ST DATA
KOPPERS-TOTZEK
8-PROCESS SOLIDS TREATMENT (DEWATERING)
31
GASIFIER SLAG JEWATERER
MITTELHAUSER IN-HOUSE COST DATA BASE
$569,000 JANUARY-80 DOLLARS (TO .,iL DIRECT
COST) (SEE TOTAL DIRECT COSTS BELOW)
N/A
60,000 N/HR SLAG & ASH
21,420 N/HR H2O
RECOMMENDED CAPACITY EXPONENT:	 N/A
EXPLANATORY COMMENTS:
	 N/A
COMPUTATION METHOD:
TOTAL SUBSYSTEM COST	 =	 TOTAL DIRECT COST x (1 + INDIRECT COST FACTOR)
INPUTS:
TOTAL DIRECT COSTS
1. GRAVITY CLARIFIER
	 $ 40,000
2. CONVEYOR TO DISPOSAL PILE	 513,000
3. CHEMICAL FEED	 16.000
TOTAL	 $569,000 ( JANUARY '80 DOLLARS)
INDIRECT COST FACTOR:
	 0.335 ASSUME 0.25 L/M RATIO FOR SOLIDS
HAND L 1 SIG )
1
PROCESS:
SYSTEM:
UNIT OPERATION NUMBER:
SUBSYSTEM:
REFERENCE SOURCE FOR COSTING:
REFERENCE SYSTEM COST:
REFERENCE CAPACITY:
TVA CAPACITY:
RESULTS:
TOTAL SUBSYSTEM COST	 = $759,615 (JANUARY '80 DOLLARS)
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SYSTEM COST DATA
PROCESS:	 KOPPERS-TOTZEK
SYSTEM:	 10-INSTRUMENTATION & CONTROL
UNIT OPERATION NUMBER:
	 N/A
SUBSYSTEM:
	 N/A
REFERENCE SOURCE FOR COSTING:	 VENDOR ESTIMATE FROM GENERAL ELECTRIC
REFERENCE SYSTEM COST: 	 $1.5 x 106
 (JANUARY 80 DOLLARS)
REFERENCE CAPACITY:	 N/A
TVA CAPACITY:	 N/A
RECOMMENDED CAPACITY EXPONENT:	 N/A
EXPLANATORY COMMENTS:
1. THIS SYSTEM CONTAINS JUST THE NECESSARY MATERIAL FOR THE CENTRALIZED
REMOTE FACILITY. IT CONTAINS SUFFICIENT CABLE TO TRANSMIT SIGNALS
FROM THE PROCESS UNITS; DATA PROCESSING EQUIPMENT, SOFTWARE PACKAGES
FOR THE ANALYSIS OF INCOMING DATA, AND DISPLAY PANELS FOR PRESENTA-
TION OF DATA. THIS SYSTEM DOES NOT INCLUDE LOCAL CONTROLS FOR
DIRECT OPERATION OF INDIVIDUAL SYSTEMS.
2. IT IS BASED UPON A HONEYWELL 4500 SYSTEM.
COMPUTATION METHOD:
TOTAL. DIRECT COST	 =	 (1 + INSTALLATION FACTOR) x REFERENCE COST
TOTAL SYSTEM COST =	 TOTAL DIRECT COSTS x (1 + INDIRECT COST FACTOR)
INPUTS:
FIELD INSTALLATION FACTOR	 =	 1.10 (ASSUMED)
REFERENCE COST =	 $1.5 x 106 (JANUARY '80 DOLLARS)
INDIRECT COST FACTOR 	 =	 0.289 (90/10 ASSUMED M/L RATIO)
RESULTS:
TOTAL DIRECT COSTS = $3.15 x 10 6 (JANUARY '80 DOLLARS)
TOTAL SYSTEM COST = $4.06 x 10 6 (JANUARY '80 DOLLARS)
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t
SYSTEM COST DATA
PROCESS:
	 KOPPERS-TOTZEK
SYSTEM:	 11-SOLIDS WASTE RECYCLING/DISPOSAL
UNIT OPERATION NUMBER:	 81
SUBSYSTEM:	 N/A
REFERENCE SOURCE FOR COSTING:
	 MITTELHAUSER ESTIMATE (FROM IN-HOUSE COST
DATA BASE)
REFERENCE SYSTEM COST: 	 $16.1 x 106 JANUARY '80 DOLLARS (TOTAL DIRECT
COSTS)
DIRECT COST OF SOLIDS DISPOSAL AREA	 =	 $10.0 x 106
DIRECT COST OF RUNOFF COLLECTION BASIN = 	 $ 6.1 x 106
(BOTH ARE LINED W/CLAY LINER)	 $16.1 x 10'
REFERENCE CAPACITY:	 N/A
TVA CAPACITY:	 61,000 #/HR SOLIDS (DRY), 2,319 GAL/HR
H2O WITH SOLIDS
RECOMMENDED CAPACITY EXPONENT:	 N/A
EXPLAlATORY COMMENTS:
1. SYSTEM IS ESSENTIALLY AN EXCAVATED 20-YEAR AREA FOR SOLID DISPOSAL.
INCLUDES EXCAVATION & CONSTRUCT OF CLAY LINED DISPOSAL AREA RUNOFF
HOLDING POND.
2. LAND COSTS WERE NOT INCLUDED.
COMPUTATION METHOD:
TOTAL SYSTEM COST =	 TOTAL DIRECT COST x 0 + INDIRECT COST FACTOR)
INPUTS:
TOTAL DIRECT COST: $16.1 x 10 6 (JANUARY '80 DOLLARS)
INDIRECT COST FACTOR: 0.335 (80/20 ASSUMED M/L RATIO FOR SOLIDS HANDLING
SYSTEMS)
RESULTS:
TOTAL SYSTEM COST = $21.494 X 106 (JANUARY '80 DOLLARS)
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SYSTEM COST DATA
r
PROCESS:	 KOPPERS-TOTZEK
SYSTEM:	 12-COAL HANDLING
UNIT OPERATION NUMBER:	 10
SUBSYSTEM:	 N/A
REFERENCE SOURCE FOR COSTING:
	
EQUIPMENT FACTORED COST ESTIMATE BY
RESOURCE ENGINEERING, INC. BASED ON
VENDOR QUOTES AND HISTORIC DATA. SEE
DETAILED EQUIPMENT LISTING WHICH FOLLOWS.
REFERENCE SYSTEM COST:	 $48,100,000 JANUARY '80 DOLLARS (TOTAL
DIRECT COSTS)
REFERENCE CAPACITY:
	
920,000 TONS OF COAL PER DAY
TVA CAPACITY:	 20,000 TONS OF COAL PER DAY
RECOMMENDED CAPACITY EXPONENT:	 N/A
EXPLANATORY COMMENTS:
THIS SYSTEMS IS S4ZEO TO SERVE THE NEEDS OF ALL FOUR MODULES TO BE
BUILT IN THE FACILITY.
COMPUTATION METHOD:
TOTAL SYSTEM COST = TOTAL DIRECT COST x (1 + INDIRECT COST FACTOR)
INPUTS:
TOTAL DIRECT COST = $48,100,000 (JANUARY '80 DOLLARS)
INDIRECT COST FACTOR = 0.335 (80/20 ASSUMED M/L RATIO FOR SOLIDS HANDLING
SYSTEMS)
RESULTS:
TOTAL SYSTEM COST = $64.214 x 10 6 (JANUARY '80 DOLLARS)
E
e
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SYSTEM 12
COAL HANDLING
(EQUIPMENT FACTORED COSTS)
DESCRIPTION
1. Continuous barge unloader, elevator type,
3,000-3,500 TPH, including dock, moorings,
surge bin, conveyors
2. Open coal storage piles, 1.8 x 10 6 tons
Double windows 100' high x (2 x 240 1 ) wide x
2,800' Costs for site preparation, stockpiling
conveyors, stacker/reclaiming equipment, mobile
equipment
JANUARY 1980
IN MILLION DOLLARS QM
$	 10.0
30.0
3. Rotary brakers, three (2N, 1S), 1,000 TPH each
50 hp each, 12' 0 x 22' each
	 1.0
4. Concrete silos, four, 11,750 tons each,
67' 0 x 150' each 	 6.0
5. Truck dump hopper, 2,000 tons
	 0.2
6. Conveyors not included above
a. Truck station to crusher, 500 TPH
36" x 500 ft., 0 elevation, 426 fpm, 32 hp
	 0.3
b. Crusher to silos, 2,160 TPH
60" x 700 ft., 150 ft. elevation, 470 hp,
600 fpm	 0.6
TOTAL DIRECT COSTS (E+M+L) _
	 $	 48.1
f
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THE BDM CORPORATION
SYSTEM COST DATA
PROCESS: KOPPERS-TOTZEK
SYSTEM: 13-BYPRODUCTS PROCESSING
UNIT OPERATION NUMBER: 83
SUBSYSTEM: SULFUR STORAGE AND LOADING
REFERENCE SOURCE FOR COSTING: MITTELHAUSER IN-HOUSE COST DATA BASE
REFERENCE SYSTEM COST: $1 x 106
 (JANUARY '80 DOLLARS)
REFERENCE CAPACITY: N/A
TVA CAPACITY: N/A
RECOMMENDED CAPACITY EXPONENT: N/A
EXPLANATORY COMMENTS: N/A
COMPUTATION METHOD: N/A
INPUTS: N/A
RESULTS:
TOTAL SYSTEM COST = $1 x 106 (JANUARY '80 DOLLARS)-PER MODULE
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THE BDM CORPORATION
iSYSTEM COST DATA
PROCESS:
SYSTEM:
UNIT OPERATION NUMBER:
SUBSYSTEM:
REFERENCE SOURCE FOR COSTING:
REFERENCE SYSTEM COST:
REFERENCE CAPACITY:
TVA CAPACITY:
KOPPERS-TOTZEK
14-PLANT POWER SYSTEM
87
DISTRIBUTION COSTS
GUTHRIE COST REFERENCE DATA, FROM
PROCESS PLANT ESTIMATING, AND CONTROL.
P . mr
$102.60 (1970 DOLLARS/KILOWATT) (FACTOR
FOR ELECTRICAL DISTRIBUTION, FIELD INSTAL-
LATION COSTS IN NORMAL RANGE)
N/A
117,947 KWATT
RECOMMENDED CAPACITY EXPONENT: 	 N/A
EXPLANATORY COMMENTS:
THIS SYSTEM CONTAINS NO POWER GENERATING CAPACITY. SYSTEM COSTS REPRESENT
ONLY CAPITAL REQUIREMENTS FOR POWER DISTRIBUTION.
COMPUTATION METHOD:
TOTAL SYSTEM COST = KILOWATT REQUIREMENT x TOTAL DIRECT COST FACTOR x
(1 + INDIRECT COST FACTOR) x ESCALATION FACTOR
INPUTS:
KILOWATT REQUIREMENT = 117,947 kw
TOTAL DIRECT COST FACTOR = $102.62 (1970 DOLLARS/PER KILOWATT)
INDIRECT COST FACTOR = 0.469 (BASED ON 0.72 L/M RATIO)
ESCALATION FACTOR = 1.988 (FROM 1970 TO 1980 DOLLARS)
RESULTS:
TOTAL SYSTEM COST = $35.347 x 106 (JANUARY 1 80 DOLLARS)
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SYSTEM COST DATA
KOPPERS-TOTtEK
15-STEAM GENERATION/DISTRIBUTION
84
DISTRIBUTION
GUTHRIE COST REFERENCE DATA, PROCESS PLANT
ESTIMATING. EVALUATION AND CON I OL, P.319
TOTAL DIRECT COST FACTOR = 1.68 (1970 DOLLARS
PER LBS PER HR)
PROCESS:
SYSTEM:
UNIT OPERATION NUMBER:
SUBSYSTEM:
REFERENCE SOURCE FOR COSTING:
REFERENCE SYSTEM COST:
REFERENCE CAPACITY:	 N/A
TVA CAPACITY:	 STEAM REQUIREMENT = 775,000 LB/HR.
RECOMMENDED CAPACITY EXPONENT: 	 N/A
EXPLANATORY COMMENTS:
SYSTEM DESIGN DOES NOT REQUIRE ANY INDEPENDENT STEAM GENERATION CAPACITY.
SYSTEM COSTS REPRESENT DISTRIBUTION REQUIREMENTS INCLUDING PIPING,
TRAPS, AND SUPERHEATERS.
COMPUTATION METHOD:
TOTAL SYSTEM COST = STEAM REQUIREMENT x TOTAL DIRECT COST FACTOR x (1 +
INDIRECT COST FACTOR) x ESCALATION FACTOR
INPUTS:
STEAM REQUIREMENT = 775,000 LB/HR
TOTAL DIRECT COST FACTOR = $1.68 (1970 DOLLARS/PER LBS/HR)
INDIRECT COST FACTOR = 0.488 (BASED ON AN L/M RATIO OF 0.82)
ESCALATION FACTOR = 1.988 (TO 1980 DOLLARS)
RESULTS:
TOTAL SYSTEM COST = $3.852 x 10 6 (JANUARY '80 DOLLARS)
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SYSTEM COST DATA
PROCESS:
SYSTEV:
UNIT OPERATION NUMBER:
SUBSYSTEM:
REFERENCE SOURCE FOR COSTING:
REFERENCE SYSTEM COST:
REFERENCE CAPACITY:
TVA CAPACITY:
RECOMMENDED CAPACITY EXPONENT:
EXPLANATORY COMMENTS:
KOPPERS-TOTZEK
16-WATER SUPPLY
85
BOILER FEEDWATER TREATING (RESIN DEMIN)
MITTELHAUSER IN-HOUSE COST DATA BASE
(SEE BELOW)
3,115,000 (JANUARY '80 DOLLARS) (TOTAL
DIRECT COSTS)
N/A
400gpm (DESIGN)
0.6
1. ' SUBSYSTEM CONSISTS OF 2 PARALLEL TRAINS TO ALLOW FOR REGENERATION
OF 1 TRAIN WHILE THE OTHER TRAIN IS ON STREAM. ASSUMED THE SUBSYSTEM
WILL SUPPLY BFW FOR 1 MODULE. INCLUDES INSTALLED SKID MOUNTED
CATION, ANION & MIXED RESIN BEDS, PUMPS, INTEliCONNECT PIPING, VALVES,
INSTRUMENTS, AND DEAERATOR.
COMPUTATION METHOD:
TOTAL SYSTEM COST = TOTAL DIRECT COSTS x (1 + INDIRECT COST FACTOR)
INPUTS:
TOTAL DIRECT COSTS:
DEMIN EQUIPMENT COST	 =	 $1,930,000
INSTALLATION COST	 =	 $ 960,000
	
REGEN STORAGE TANK COST = 	 $ 62,000 (INSTALLED) 2-5000 GAL TANKS (C.S)
FILTERS (PRESSURE)	 _	 $ 163,000
$3,115,000 JANUARY '80 DOLLARS
(TOTAL DIRECT COSTS)
INDIRECT COST FACTOR: 0.37 (ASSUNtD .365 L/M RATIO FOR CHEMICAL PROCESS)
RESULTS:
TOTAL SYSTEM COST = $4,267,550 (JANUARY '80 DOLLARS)
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SYSTEM COST DATA
PROCESS:
SYSTEM:
UNIT OPERATION NUMBER:
SUBSYSTEM:
REFERENCE SOURCE FOR COSTING:
REFERENCE SYSTEM COST:
KOPPERS-TOTZEK
16-WATER SUPPLY
85
BULK WATER TREATING
MITTELHAUSER ESTIMATED DESIGN EQUIPMENT
COSTS (SEE BELOW)
$ .880 x 106
 JANUARY '80 DOLLARS (TOTAL.,
DIRECT COSTS) - SEE BELOW
REFERENCE CAPACITY:	 N/A
TVA CAPACITY:	 4,000 (DESIGN)
RECOMMENDED CAPACITY EXPONENT:
	 N/A
EXPLANATORY COMMENTS:
	
N/A
COMPUTATION METHOD:
TOTAL SYSTEM COST = TOTAL DIRECT COSTS x (1 + INDIRECT COST FACTOR)
INPUTS:
TOTAL DIRECT COSTS:
1. FIREWATER POND - DIKED CLAY LINED (EXCL. LAND) 	 $192,000
2. CLARIFIER-SOFTENER - 76'-0 	 EQUIPMENT	 293,000
INSTALLATION	 287,000
3. CHEMICAL FEED SYSTEM (INC. PUMPS & MIX TANKS)
POLYMER	 18,000
LIME	 50,000
4. RECARBONATION (ASSUME LIQUID CO 2 FEED SYSTEM)	 40,000
TOTAL	 $880,000
INDIRECT COST FACTOR = 0.37 (ASSUME .365 L/M RATIO FOR CHEMICAL PROCESS)
RESULTS:
TOTAL SYSTEM COST = $1.190 x 10 6
 (JANUARY '80 DOLLARS)
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PROCESS:	 KOPPERS-TOTZEK
SYSTEM:	 17-COOLING WATER SYSTEM
UNIT OPERATION NUMBER: 	 39
SUBSYSTEM:	 UTILITY COOLING TOWER
REFERENCE SOURCE FOR COSTING:	 MITTELHAUSER IN-HOUSE COST ESTIMATE
I	 REFERENCE SYSTEM COST:	 $3.5 x 106 JANUARY '80 DOLLARS (TOTAL
..,	
DIRECT COSTS)
REFERENCE CAPACITY:	 N/A
TVA CAPACITY:	 60,000 GPM
RECOMMENDED CAPACITY EXPONENT:	 N/A
r
EXPLANATORY COMMENTS:
R
	
	 THIS COST REFLECTS A REDUCTION IN COOLING TOWER CAPACITY FROM 75,000 IN
TASK 5.2.1 TO 60,000 ABOVE.
COMPUTATION METHOD:
TOTAL SUBSYSTEM COST = TOTAL DIRECT COSTS x (1 + INDIRECT COST FACTOR)
INPUTS:
TOTAL DIRECT COSTS = $3.5 x 10 6 (JANUARY '80 DOLLARS)
INDIRECT COST FACTOR = 0.36 (75/25 ASSUMED "NORMAL" M/L RATIO)
RESULTS:
TOTAL SUBSYSTEM COST = $4.76 x 10 6 (JANUARY '80 DOLLARS)
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SYSTEM COST DATA
PROCESS:
SYSTEM:
UNIT OPERATION NUMBER:
SUBSYSTEM:
REFERENCE SOURCE FOR COSTING:
REFERENCE SUBSYSTEM COST:
KOPPERS-TOTZEK
17-COOLING WATER SYSTEM
39
BLOWDOWN TREATMENT
MITTELHAUSER IN-HOUSE COST ESTIMATE
$932,617 JANUARY '80 DOLLARS (TOTAL DIRECT
COSTS)
REFERENCE CAPACITY:	 N/A
TVA CAPACITY:
	 46 gpm
RECOMMENDED CAPACITY EXPONENT:
	 N/A
EXPLANATORY COMMENTS:
SUBSYSTEM CONSISTS OF 1 VAPOR COMPRESSION SUPPORTER
(INSTALLED) _	 $932,617
COMPUTATION METHOD:
TOTAL SUBSYSTEM COST = TOTAL DIRECT COSTS x (1 + INDIRECT COST FACTOR)
INPUTS:
TOTAL DIRECT COSTS: $932,617 JANUARY '80 DOLLARS
INDIRECT COST FACTOR: 0.36 (ASSUMED "NORMAL" .36 L/M RATIO FOR MIXED PROCESS)
RESULTS:
TOTAL SUBSYSTEM COST = $1,268,359 (JANUARY '80 DOLLARS)
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4
f
SYSTEM COST DATA
PROCESS:	 KOPP[95-TOTZEK
SYSTEM:	 17-COOLING WATER SYSTEM
UNIT OPERATION NUMBER:	 39
SUBSYSTEM:	 GASIFIER COOLING TOWER
REFERENCE SOURCE FOR COSTING:	 SEE BELOW
REFERENCE SUBSYSTEM COST: 	 N/A
REFERENCE CAPACITY:	 N/A
TVA CAPACITY:	 N/A
RECOMMENDED CAPACITY EXPONENT:	 N/A
EXPLANATORY COMMENTS:
1.	 THIS ITEM IS TO BE DELETED FROM TASK 5.2.4 COST ESTIMATE, AS THIS
GASIFIER COOLING TOWER IS INCLUDED IN SYSTEM 2.
COMPUTATION METHOD:
	
N/A
INPUTS:	 N/A
RESULTS:	 N/A
1
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1
SYSTEM COST DATA
PROCESS:
SYSTEM:
UNIT OPERATION NUMBER:
SUBSYSTEM-
REFERENCE SOURCE FOR COSTING:
REFERENCE SUBSYSTEM COST:
REFERENCE CAPACITY:
TVA CAPACITY:
RECOMMENDED CAPACITY EXPONENT:
EXPLANATORY COMMENTS:
PALLMITATTA ►I &IL TLIAA.
KOPPERS-TOTZEK
18-WASTE WATER TREATMENT
33
PROCESS CONDENSATE TREATMENT
MITTELHAUSER ESTIMATE
$ .152 x 106 JANUARY '80 DOLLARS (TOTAL
DIRECT COSTS
N/A
19,300 GAL/HR.
N/A
N/A
TOTAL SUBSYSTEM COST = TOTAL DIRECT COSTS x (1 + INDIRECT COST FACTOR)
INPUTS:
TOTAL DIRECT COSTS: $ .152 x 10 6 (JANUARY '80 DOLLARS)
INDIRECT COST FACTOR: 0.37 (ASSUME .365 L/M RATIO FOR CHEMICAL PROCESS)
RESULTS:
TOTAL SUBSYSTEM COST = $208,240 (JANUARY '80 DOLLARS)
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SYSTEM COST DATA
PROCESS:
	
KOPPERS-TOTZEK
SYSTEM:
	
19—GENERAL FACILITIES (BLDG & SUPPORT)
UNIT OPERATION NUMBER:
	
88
SUBSYSTEM:
REFERENCE SOURCE FOR COSTING:
	
EVALUATION OF INTERMEDIATE - BTU COAL
AS CA ON S S^ TEM FOR R 0 ITTM—GG
POWER PLA '^5, EPR A_531, AUGUST 977
REFERENCE SYSTEM COST:	 SEE BELOW
REFERENCE CAPACITY:
	
N/A
TVA CAPACITY:	 NIA
RECOMMENDED CAPACITY EXPONENT:	 N/A
EXPLANATORY COMMENTS:
INVESTMENT FOR SERVICE FACILITIES SUCH AS MAINTENANCE SHOPS, STORES,
COMMUNICATIONS, SECURITY, AND OFFICES IS ESTIMATED AT 4.9% OF
DIRECT INVESTMENT. THIS ESTIMATE WAS PREPARED BY TVA BASED ON
THEIR CONSTRUCTION EXPERIENCE.
COMPUTATION METHOD:
TOTAL SYSTEM COST = TOTAL DIRECT SYSTEM INVESTMENTS x (.049)
WHERE
1. TOTAL DIRECT COSTS = 	 TOTAL SYSTEM CAPITAL INVESTMENT — INDIRECT COSTS
2. =	 TSCI - TDSI x INDIRECT COST FACTOR
_
3'	
1
1 + INDIRECT COST ACTOR	
x TSCI
INPUTS:
INDIRECT COST FACTOR: 0.36 (ASSUMED "NORMAL" L/M RATIO)
SUBTOTAL FOR TOTAL SYSTEM CAPITAL INVESTMENT = $1258.626 x 106
(JANUARY '80 DOLLARS) (EXCLUDING BUILDING & SUPPORT)
RESULTS:
	
TOTAL DIRECT COSTS = 	 $1,258.626 x 106 x .74
931.383 x 10
	
TOTAL SYSTEM COST =	 $45.638 x 106 (JANUARY '80 DOLLARS)
s
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C.	 Koppers-Totzek Operations and Maintenance Costs
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ANNUAL MODULE OPERATING COSTS FOR EXPECTED OPERATIONS
KOPPERS-TOTZEK PROCESS
MILLIONS OF JANUARY 1980 DOLLARS
COST ANNUAL
NET ANNUAL PER COST
x 106ITEM DESCRIPTION UNITS	 REQUIREMENTS REQUIREMENTS UNIT
FEEDSTOCK:	 (KENTUCKY 09 SEAM, MMBTU	 1.098 x 105 3.607 x 107 $1.25 $45.087
DEEP MINE)" MMBTU/DAY MMBTU/YEAR
CATALYST & CHEMICAL MAKE-UP 252
SUBTOTAL FEEDSTOCK 6 CATALYST b 11 3
CHEMICALS
ELECTRIC POWER - PK/AVG.	 LOAD 106,152.5 836,906,670 $.027 22.596
FACTOR m 1.5 KWH	 KWH/HR. KWH/YEAR
WATER 103 GALLONS	 4.608 x 106 1513.728 x 106 $ .80/ $	 1.211
GALLONS/DAY GALLONS/YR K GAL
OPERATING LABOR PERSON MRS.	 149,760 149,760 $12.11 $	 1.813
HRS/YEAR HRS/YEAR
OPERATING SUPPLIES (15% OF OPERATING LABOR) S	 .272
MAINTENANCE LABOR (1.6% OF 1/4 OF TFI) $ 6.364
MAINTENANCE SUPPLIES (2.4% OF 1/4 OF TFI) $ 9.547
29,952 $18.83 $	 .564
SUPERVISION PERSON MRS. HRS./YEAR
GENERAL PLANT STAFF (30% OF O.L.	 AND M.L.	 AND SUP) 3 2.622
ADMINISTRATION AND GENERAL OVERHEAD
	
(5% OF 06M LESS FEEDSTOCK AND CHEM.) $ 2.249
PROPERTY TAXES AND INSURANCE DESIGN CRITERIA SPECIFY NO COSTS FOR THIS LINE ITEM -u-
GROSS ANNUAL OPERATING 3
MAINTENANCE COSTS $47.238
BYPRODUCTS CREDITS -0-
NET ANNUAL OPERATING 3
MAINTENANCE COSTS $47.238
TOTAL FEEDSTOCK, CAT & CHEM &
06M COSTS $92.577
" MEAN BTU VALUE OF FEEDSTOCK =
i
10,980 BTU /L8. 
Q..
N
3
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4
k
OPERATING COST DATA
PROCESS:	 KOPPERS-TOTtEK
ITEM:	 STAFFING REQUIREMENTS COSTS
REFERENCE: TVA DESIGN CRITERIA AND STAFFING NEEDS
DEFINED BY BOM/MITTELHAUSER
METHOD: SYSTEM REQUIRES ONE MORE UTILITY PERSON
THAN 86W DUE TO NUMBER OF GASIFIERS
JOB DESCRIPTION COMPENSATION RATE
	
HRS/YEAR COST/YEAR FRINGES
I.	 OPEWING LABOR
MECHANICAL UNIT
FOREMAN $21,600/year 2,080 $ 21,600 1.42
ELECTRICIAN $14.50/hr 2,080 $ 30,160 0
COAL HANDLING
FOREMAN $14.00/hr 4,160 $ 58,240 0
LABORER $ 8.50/hr 4,160 $ 35,360 0
HEAD OPERATOR 313.00/hr 2,080 $ 27,040 0
INSTRUMENT UNIT
FOREMAN $21,600/yr 2.060 $ 21,600 1.42
INSTRUMENT
MECHANIC $14.50/hr 2,080 $ 30,160 0
CLASS C OPERATOR $15,200/yr 2,912 S 21,280 1.42
CLASS A OPERATOR $17,900/yr 61,152 $526,260 1.42
PLANT LABORER $13,100/yr 11,648 $ 73,360 1.42
CLASS B OPERA''!R E16,400/yr 29,120 $229,600 1.42
UNIT OPERATOR $20,300/yr 26,208 $255,780 1.42
SUBTOTAL OPERATING LABOR 149,760
TOTAL
$30,672
30,160
58,240
35,360
27,040
30,672
30,160
30,218
747,289
10-,171
326.032
363.208
$1,813,222
II.	 f"91ERVISION
PLANT OPERATING
SUPERVISOR $34,500/year 2,080	 E 34,500
YAPO OPERATIONS
SUPERVISOR $24,000/year 49160
	 48.000
SHIFT ENGINEER $27,600/year 23,712
	
314,640
SUBTOTAL SUPERVISION 29,952
TOTAL STAFF REQUIREMENTS 179,712
	
1.42
	 $ 48,990
	1.42
	 68,160
	
1.42
	 446,789
$563,939
$2,377,161
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d.	 Koppers-Totzek Present Value of Costs, Product Prices, and Cash Flow
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a.	 Texaco Systems Costs
PsItECEDING PAGE IKAN'K N.,01' FILMED
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SYSTEM COST DATA
PROCESS:	 TEXACO
SYSTEM:	 1 - COAL PREPARATION AND FEEDING
UNIT OPERATION NUMBER:	 11
REFERENCE SOURCE:
	
AF-642, CASE EXTC
REFERENCE SYSTEM COST:	 N/A
REFERENCE CAPACITY:	 N/A
TVA CAPACITY:	 N/A
RECOMMENDED CAPACITY EXPONENT:	 N/A
EXPLANATORY COMMENTS:
THIS SYSTEM IS COMBINED WITH SYSTEM 2 GASIFICATION IN THE REFERENCE
SOURCE AF-642, EXTC. SEE SYSTEM 2, COSTING.
COMPUTATION METHOD:
	
N/A
INPUTS:
	
N/A
RESULTS:	 N/A
I
PRECEDING PAGE	
FeL.iNFo
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16.:
SYSTEM COST DATA
PROCESS:	 TEXACO
SYSTEM:	 2 - GASIFICATION
UNIT OPERATION NUMBER:	 20
REFERENCE SOURCE:	 EPRI AF-642, CASE EXTC (SLURRY FEED).
CATEGORY LISTED AS UNIT 20 - "GASIFICA-
TION AND ASH HANDLING."
6
REFERENCE SYSTEM 1.;:.,"f:	 $24.261 X 10 (MID '76 DOLLARSN,
REFERENCE CAPACITY:	 5 GASIFIERS PLUS 1 SPARE
TVA CAPACITY:	 3 GASIFIERS PLUS 1 SPARE
RECOMMENDED CAPACITY EXPONENT:	 1
EXPLANATORY COMMENTS:
1. FACTOR THE COMBINED TVA SYSTEMS 1 AND 2 TO THE REFERENCE DESIGN BY
A LINEAR 4/6 FACTOR.
2. REFERENCE COST INCLUDES SYSTEM 1.
COMPUTATION METHOD:
TOTAL SYSTEM COST =
INPUTS:
REFERENCE COSTS =
CAPACITY FACTOR =
ESCALATION FACTOR =
RESULTS:
TOTAL SYSTEM COST
REFERENCE COST x CAPACITY FACTOR x
ESCALATION FACTOR
$24.261 x 106 (MID '76 DOLLARS)
2/3
1.30 (TO JANUARY 1980 DOLLARS)
$21.026 X 106 (JANUARY '80 DOLLARS)
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THE EIDM CORPORATION
SYSTEM COST DATA
PROCESS:
SYSTEM:
UNIT OPERATION NUMBER:
REFERENCE SOURCE:
TEXACO
3 - INITIAL GAS CLEAN-UP AND
COOLING
21
GUTHRIE, PROCESS PLANT ESTIMATING,
EVALUATION AND CONTROL.
REFERENCE SYSTEM COST:	 N/A
REFERENCE CAPACITY:	 N/A
TVA CAPACITY:	 N/A
RECOMMEVIED CAPACITY EXPONENT: 	 N/A
EXPLANATORY COMMENTS:
1: THE TVA/TEXACO GAS COOLING SYSTEM WAS DESIGNED AT THE EQUIPMENT
LEVEL AND EACH MAJOR EQUIPMENT ITEM PRICED BASED UPON GUTHRIE,
PROCESS PLANT ESTIMATING, EVALUATION AND CONTROL.
2. SEE ATTACHED PAGE #2 (FOR A LISTING OF ALL OF THE EQUIPMENT COSTS
(MID 1978 DOLLARS)
3. AN EQUIPMENT LIST AND PROCESS FLOW DIAGRAM WILL BE INCLUDED IN THE
REPORT WHICH GIVE THE NECESSARY DETAILS TO COST THESE ITEMS.
COMPUTATION METHOD:
INPUT:
RESULTS:
TOTAL SYSTEM COST =
(REFER TO FOLLOWING PAGES)
N/A
N/A
$13.816 x 106
(JANUARY 1980 DOLLARS)
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SYSTEM COST DATA
3 - INITIAL GAS CLEAN-UP AND 0001f%^:
(B) (E)
(MID
	
'78) (Mid
	 '78)
Base
Equipment Equipment Number
Item Type Cost-Each Cost-Each Required
3-E-1 Shell & Tube Heat Exgr. $114,000 $537,000 5
3-E-2 Shell & Tube Heat Exgr. 88,000 4n	 ;JO 2
3-E-3 Shell & Tube Heat Exgr. 122,000 371,00 1
3-E-4 Air Cooled Heat Exgr. 137,000 449,000 4
3-E-5 Shell & Tube Heat [xgr. 59,000 153,000 1
3-V-1 Vertical Vessel $	 17,000 $ 56,000 1
3-V-2 Vertical Vessel 15,000 50,000 1
3-V-3 Vertical Vessel 13,000 44,000 1
3-V-4 Vertical Vessel 12,500 41,000 1
3-V-5 Vertical Vessel 30,000 91,000 1
3-P-1 Centrifugal Pump & Motor $ 13,700 $ 31,000 3
3-P-2 Centrifugal Pump & Motor 2,000 5,000 3
3-P-3 Centrifugal Pump & Motor 2,300 6,000 3
3-ME-1 Gas Scrubbing System
	 $ 65,000	 $200,000
	
i
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SUBSYSTEM COST DATA
3 - Initial Gas Clean-up & Cooling
ESTIMATE OF MODULAR EQUIPMENT COST
(Battery Limits or Offsite)
Equipment Number: 3-E-1-5
Category: Heat Exchangers Subsystems
Number of Units: (13 were included on the base and equipment price below)
Design Data:
Size
Duty
Etc. (Temp./Press)
Special Materials
Special Conditions
Cost Estimate:
Base Equipment Cost B:
	
$1.475 x 106
Ad]ustment Factors
Materials	 FM
Temp.	 FT
Pressure	
F 
Size	
FMag
Purchased Equipment Cost E [(E = Bx(Fmt...)]	 $E 5.809 x 106
Field Materials
Piping
	
% x B
	
from diagrams
Concrete
Steel
Instruments
Electrical
Insulation
Paint
D-16
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Subtotal Field Materials (M) % x B	 .848 of B	 $M	 1.251
Total Direct Material (E+M)	 +M
Labor Component (L) % x B	 .644 of B	 $L	 .95
Subtotal Installed Equipment (E+M+L) 	 $(E+M+L) 8.01
Indirect Construction Costs % x B or (1+f) x B
	
	 2.884
.36 of (E+M+L)
$10.894 x 106
(Indirect Construction Costs may be applied either
as % of (E+M+L) or as multipler factor [(E+M+L)] to
derive module cost.)
Escalation to January '80 dollars 	 1.14
TOTAL MODULE COST, EQUIPMENT
	 $12.419 x 106
D-77
SUBSYSTEM COST DATA
3 - Initidl Gas Clean-up & Cooling
ESTIMATE OF MODULAR EQUIPMENT COST
(Battery Limits or Offsite)
Equipment Number: 3-V-1-5
Category: Vertical Vessels Subsystems
Number of Units (5 vertical vessels are included in prices below)
Design Data:
Size
Duty
Etc. (Temp./Press)
Special Materials
Special Conditions
Cost, Estimate:
Base Equipment Cost B:
	 $87,500
Adjustment Factors
Materials
	
FM
Temp.	 FT
Pressure	
F 
Size	
FMag
Purchased Equipment Cost E [(E = Bx(Fmt " ')]
Field Materials
Piping	 % x B
	
from diagrams
Concrete	 "
Steel
Instruments
Electrical
Insulation
Paint
$E	 282,000
i
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r
Subtotal Field Materials (M) % x 8
Total Direct Material (E+M)
Labor Component (L) % x B
Subtotal Installed Equipment (E+M+L)
.761 of 8
	 $M	 66,588
+F	 348,588
.632 of 8
	 $L	 55,300
$(E+M+L) 403,888
Indirect Construction Costs % x 8 or (1+f) x 8
.36 of (E+M+L)
(Indirect Construction Costs may be applied either
as % of (E+M+L) or as multipler factor [(E+M+L)] to
derive module cost.)
Escalation to January '80 dollars 	 1.14
TOTAL MODULE COST, EQUIPMENT
145 400
$ 45— 99:288
$0.626 x 106
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SUBSYSTEM COST DATA
3 - Initial Gas Clean-up & Cooling
ESTIMATE OF MODULAR EQUIPMENT COST
(Battery Limits or Offsite)
Equipment Number: 13-P-1-3
Category: Centrifugal Pumps & Motor Subsystems
Number of Units: (9 pumps are included in tests below)
Design Data:
Size
Duty
Etc. (Temp./Press)
Special Materials
Special Conditions
Cost Estimate:
Base Equipment Cost B:	 $54,000
Adjustment Factors
Materials	 FM
Temp.	 FT
Pressure
	
F 
Size	 FMag
Purchased Equipment Cost E [(E = Bx(Fmt...)]	 $E	 16,000
Field Materials
Piping	 % x B	 from diagrams
Concrete
Steel
Instruments
Electrical
Insulation
Paint
D-80
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Subtotal Field Materials (M) % x 8
	
.751 of B
	
$M	 40,554
Total Direct Material (E+M) 	 $ E+M 166—,-B-4
Labor Component (L) % x 8
	 .71 of 8
	 $L	 38.340
Subtotal Installed Equipment (E+M+L)
	 $(E+M+L) 204,894
Indirect Construction Costs % x B or (1+f) x 8
.36 of (E+M+L)
	
73,762
$278,656
(Indirect Construction Costs may be applied either
as % of (E+M+L) or as multipler factor [(E+M+L)] to
derive module cost.)
Escalation to January '80 dollars
	 1.14
TOTAL MODULE COST, EQUIPMENT $0.318 x 106
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SUBSYSTEM COST DATA
3 - Initial Gas C'ean-up $ Cooling
ESTIMATE OF MODULAR EQUIPMENT COST
(Battery Limits or Offsite)
Equipment Number: 3-ME-1
Category: Gas Scrubbing Subsystem
Number of Units: 1
Design Data:
Size
Duty
Etc. (Temp./Press)
Special Materials
Special Conditions
Cost Estimate:
Base Equipment Cost B:
	 65,000
Adjustment Factors
Materials
	
FM
Temp.	 FT
Pressure
	
F 
Size	 FMag
Purchased Equipment Cost E [ (
E = Bx(Fmt " ')]
Field Materials
Piping
	 % x B
	
from diagrams
Concrete	 It
Steel	 It
Instruments	 It
Electrical	 If
Insulation
Paint
D-B2
$E	 200,000
n
THE 80M CORPORATION
i
Subtotal Field Materials (M) % x 8	 .761 of 8
	
$M	 49,465
Total Direct Material (E+M) 	 $ +M)  249,465
Labor Component (L) % x 8 	 .632 of B	 $L	 41,080
Subtotal Installed Equipment (E+M+L) 	 $(E+M+L) 290,545
Indirect Construction Costs % x 6 or (1+f) x B
.36 of (E+M+L)	 104,596
$395,141
(Indirect Construction Costs may be applied either
as % of (E+M+L) or as multipler factor [(E+M+L)] to
derive module cost.)
Escalation to January '80 dollars 	 1.14
TOTAL MODULE COST, EQUIPMENT $450,460
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SYSTEM COST DATA
PROCESS:
	 TEXACO
SYSTEM:	 4 - ACID GAS REMOVAL
SUBSYSTEM:	 ACID GAS REMOVAL (SELEXOL)
UNIT OPERATION NUMBER:	 22
REFERENCE SOURCE:
	 EPRI AF-916, CASE 48
REFERENCE SYSTEM COST: 	 $54.227 X 106 MID-1976 DOLLARS (3 TRAINS)
REFERENCE CAPACITY:	 407,775 ACFH
TVA CAPACITY:	 308,070 ACFH
RECOMMENDED CAPACITY EXPONENT:	 0.6
EXPLANATORY COMMENTS:
1. REFERENCE CAPACITY . EQUALS 1/3 OF REFERENCE SOURCE DESIGN CAPACITY.
THE REFERENCE SOURCE CONTAINS THREE PARALLEL TRAINS.
2. TVA REQUIRES ONE TRAIN.
COMPUTATION METHOD:
EPRI TOTAL SYSTEM COST	 TVA ACTH	 .6	 ESCALATION
TOTAL SYSTEM COST =
	
3	 X	 R AC	 X FACTOR
INPUTS:
REFERENCE SYSTEM COST =
COST OF SINGLE TRAIN =
CAPACITY FACTOR =
ESCALATION FACTOR =
RESULTS:
TOTAL SYSTEM COST =
$54.227 X 106 (MID-76 DOLLARS) (3 TRAINS)
$18.076 X 106
308 070
 
^ 0.6 = .845
1.30 (TO JANUARY '80 DOLLARS)
$19.856 X 106 (JANUARY '80 DOLLARS)
D-85
RESULTS:
TOTAL SYSTEM COST = $0.6347 X 106 (JANUARY '80 DOLLARS)
THE BDM CORPORATION
SYSTEM COST DATA
PROCESS:	 TEXACO
SYSTEM:	 4 - ACID GAS REMOVAL
SUBSYSTEM:	 PRODUCT GAS OCHYDRATION
UNIT OPERATION NUMBER:	 22
REFERENCE SOURCE:
	
FE-2447-13
REFERENCE SYSTEM COST:	 $500.000 OCTOBER 1977 DOLLARS
REFERENCE CAPACITY:	 16,304 LB MOL/HR
TVA CAPACITY:	 29,575 LB MOL/HR
RECOMMENDED CAPACITY EXPONENT: 	 N/A
EXPLANATORY COMMENTS:
1. SYSTEM IS TYPICAL "GAS PLANT" TYPE TEG SYSTEM.
2. REFERENCE COST INCLUDES ALL INDIRECT COSTS EXCEPT ENGINEERING AND
HOME OFFICE DESIGN.
COMPUTATION METHOD:
TOTAL SYSTEM COST = (REFERENCE SYSTEM COST + ENGINEERING AND
HOME OFFICE COST) x ESCALATION FACTOR
INPUTS:
REFERENCE SYSTEM COST:
ENGINEERING AND HOME OFFICE
COST:
ESCALATION FACTOR:
$.500 X 106 (OCT. 1977 DOLLARS)
$.050 X 106 (OCT. 1977 DOLLARS)
1.154 (TO JANUARY '80 DOLLARS)
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k
SYSTEM COST DATA
PROCESS:	 TEXACO
SYSTEM:
	 5 - SULFUR RECOVERY & TAIL GAS TREATMENT
SUBSYSTEM:	 N/A
UNIT OPERATION NUMBER:	 36
REFERENCE SOURCE:	 DOE REPORT FE-1775-18, PLANT 2
REFERENCE SYSTEM COST: 	 $9,032,000 MID-1977 DOLLARS
REFERENCE CAPACITY:	 181.2 LT/D SULFUR PRODUCT
TVA CAPACITY:	 165.2 LT/D SULFUR PRODUCT
RECOMMENDED CAPACITY EXPONENT:	 0.6
EXPLANATORY COMMENTS:
1. PROCESS NOTE: NORMAL OPERATING RATE OF PLANT 2 IS 240 M/H FEED
ALTHOUGH DESIGN IS 527.5 M/H
2. PROVIDE 2 TRAINS FOR MODULE 1 (1 SPARE) e-.d 1 TRAIN FOR EACH
ADDITIONAL MODULE.
COMPUTATION METHOD:
TOTAL SYSTEM COST =
CAPACITY FACTOR =
INPUTS:
REFERENCE 'SYSTEM COST:
REFERENCE SYSTEM COST x INDIRECT CON-
STRUCTION COSTS x CAPACITY FACTOR x
ESCALATION FACTOR
TVA CAP 0.6
REF CAS
$9.032 X 106 (MID-1977 DOLLARS)
INDIRECT CONSTRUCTION COSTS: 1.10
(I.E. ENGINEERING AND HOME
lFF1CF)
CAPACITY FA'-"­	
165.2 0"6 = .946
(78.12
ESCALATION FACTOR:	 1.22 (FROM MID-77 TO JANUARY '80 DOLLARS)
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t5^
i
RESULTS:
TOTAL SYSTEM COSTS (FOR
MODULES 2, 3, AND 4) _
TOTAL SYSTEM COST (FOR
MODULE 1) _
$11.466 X 106 (JANUARY '80 DOLLARS)
$22.933 X 106 (JANUARY '80 DOLLARS)
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THE BOM CORPORATION
SYSTEM COST DATA
TEXACO
6 - AIR SEPARATION
80
MITTELHAUSER INTERNAL COST DATA REPRE-
SENTING A "COMPOSITE" OXYGEN PLANT BASED
ON SEVERAL VENDORS, PLUS THE NECESSARY
COMPRESSION COSTS (REFER TO ENCLOSED
COST CURVES)
$36 X 106
 PER UNIT (10 REQUIRED)
N/A
5 @ 1657 TPO OXYGEN (100%) PER UNIT
@ 814.7 PSIA 02
PROCESS:
SYSTEM:
UNIT OPERATION NUMBER:
REFERENCE SOURCE:
REFERENCE SYSTEM COST:
REFERENCE CAPACITY:
TVA CAPACITY:
RECOMMENDED CAPACITY EXPONENT:
	 N/A
EXPLANATORY COMMENTS:
(1) MODULES 1 AND 3 REQUIRE 3 UNITS EACH
(2) MODULES 2 AND 4 REQUIRE 2 UNITS EACH
COMPUTATION METHOD:
TOTAL SYSTEM COST =	 REFERENCE UNIT COST x NO. OF UNITS
INPUTS:
TOTAL INSTALLED COST =
RESULTS:
MODULES 1 AND 3 =
MODULES 2 AND 4 =
$36,000,000 PER UNIT (JANUARY '80
DOLLARS)
$108.0 X 106 (JANUARY '80 DOLLARS)
$72.0 X 106 (JANUARY '80 DOLLARS)
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SYSTEM COST DATA
i
PROCESS:
SYSTEM:
SUBSYSTEM:
UNIT OPERATION NUMBER:
REFERENCE SOURCE:
REFERENCE SYSTEM COST:
TEXACO
8 - PROCESS SOLIDS TREATMENT (DEWATERING)
GASIFIER SLAG HANDLING
80
MITTELHAUSER IN-HOUSE COST DATA BASE
$513,000 JANUARY '80 DOLLARS (TOTAL
DIRECT COSTS)
REFERENCE CAPACITY: 	 N/A
TVA CAPACITY:	 61,167 #/HR
RECOMMENDED CAPACITY EXPONENT:	 N/A
EXPLANATORY COMMENTS:
1. THIS SUBSYSTEM DOES NOT REQUIRE THE SAME EQUIPMENT AS THE KOPPERS-
TOTZEK PROCESS.
COMPUTATION METHOD:
TOTAL SYSTEM COST =
INPUTS:
TOTAL DIRECT COSTS =
INDIRECT COST FACTOR:
RESULTS:
TOTAL SYSTEM COST =
TOTAL DIRECT COSTS x (1 + INDIRECT COST
FACTOR)
$513,000 (JANUARY '80 DOLLARS)
0.335 (ASSUME .25 L/M RATIO FOR SOLIDS
HANDLING)
$684,855 (JANUARY '8C DOLLARS)
0-94
sTHE B0PV1 CORPORATION
SYSTEM COST DATA
TEXACO
8 - PROCESS SOLIDS TREATMENT (DEWATERING)
WATER TREATMENT SLUDGE HANDLING
31
MITTELHAUSER IN-HOUSE COST DATA BASE
$30,000 JANUARY '80 DOLLARS (TOTAL DIRECT
COSTS) (SEE BELOW)
N/A
1320 GAL/DAY OF 15% BY WEIGHT jou E
N/A
N/A
TOTAL DIRECT COSTS x (1 + INDIRECT COST
FACTOR)
PROCESS:
SYSTEM:
SUBSYSTEM:
UNIT OPERATION NUMBER:
REFERENCE SOURCE:
REFERENCE SYSTEM COST:
REFERENCE CAPACITY:
TVA CAPACITY:
RECOMMENDED CAPACITY EXPONENT:
EXPLANATORY COMMENTS:
COMPUTATION METHOD:
TOTAL SYSTEM COST
INPUTS:
TOTAL DIRECT COSTS:
INDIRECT COST FACTOR:
2 LINED PONDS
DEWATERING
25% CONTINGENT
TOTAL
(JANUARY 1980
0.335 (ASSUME
HANDLING)
FOR GRAVITY
$24,000
:Y FOR PUMPS
	
6 000
$36:000
DOLLARS)
.25 L/M RATIO FOR SOLIDS
RESULTS:
TOTAL SYSTEM COST =
	
$40,050 JANUARY '80 DOLLARS
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PROCESS:
SYSTEM:
I	 UNIT OPERATION NUMBER:
r	 REFERENCE SOURCE:
REFERENCE SYSTEM COST:
REFERENCE CAPACITY:
SYSTEM COST DATA
TEXACO
10 - INSTRUMENTATION AND CONTROL
N/A
GENERAL ELECTRIC ESTIMATE
$1.5 X 106 JANUARY '80 DOLLARS (EQUIPMENT
COST)
REFERENCE COST BASED UPON A HONEYWELL
4500 SYSTEM
TVA CAPACITY:	 N/A
RECOMMENDED CAPACITY EXPONENT:	 N/A
EXPLANATORY COMMENTS:
THE SYSIEM CONTAINS JUST THE NECESSARY INSTRUMENTATION FOR THE CEN-
TRALIZED REMOTE FACILITY. IT CONTAINS SUFFICIENT CABLE TO TRANSMIT
SIGNALS FROM THE PROCESS UNITS, DATA PROCESSING EQUIPMENT, SOFTWARE
PACKAGES FOR THE ANALYSIS OF INCOMING DATA, AND DISPLAY PANELS FOR
PRESENTATION OF DATA. THIS SYSTEM DOES NOT INCLUDE LOCAL CONTROLS
FOR DIRECT OPERATION OF INDIVIDUAL SYSTEMS.
COMPUTATION METHOD:
TOTAL DIRECT COST
TOTAL SYSTEM COST =
INPUTS:
EQUIPMENT COST:
INSTALLATION FACTOR:
INDIRECT COST FACTOR:
RESULTS:
s_	 TOTAL SYSTEM COST =
(1 + INSTALLATION FACTOR) x REFERENCE
EQUIPMENT COST
TOTAL DIRECT COST x (1 + INDIRECT COST
FACTOR)
$1.5 X 106 (JANUARY '80 DOLLARS)
1.10 (ASSUMED)
1.289 (85/15 ASSUMED M/L RATIO)
$4.06 X 10 6 (JANUARY '80 DOLLARS)
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THE BOM CORPORATION
SYSTEM COST DATA
PROCESS:	 TEXACO
SYSTEM:	 11 - SOLIDS WASTE RECYCLING/DISPOSAL
UNIT OPERATION NUMBER:	 81
REFERENCE SOURCE:
	
MITTELHAUSER ESTIMATE (FROM IN-HOUSE COST
d	 DATA BASE)
E . 	 REFERENCE SYSTEM COST:
	 $16.1 X 106 (JANUARY '80 DOLLARS) (TOTAL
DIRECT COSTS - SEE BELOW)
REFERENCE CAPACITY:	 N/A
TVA CAPACITY:	 61,000 8/HR SOLIDS (DRY), 2319 GAL/HR
H2O WITH SOLIDS
RECOMMENDED CAPACITY EXPONENT:	 N/A
EXPLANATORY COMMENTS:
1. SYSTEM IS ESSENTIALLY AN EXCAVATED 20 YEAR AREA FOR SOLID DIS-
POSAL. INCLUDES EXCAVATION AND CONSTRUCT OF CLAY LINED DISPOSAL
AREA RUNOFF HOLDING POND.
2. LAND COSTS WERE NOT INCLUDED
COMPUTATION METHOD:
TOTAL SYSTEM COST =	 TOTAL DIRECT COSTS x (1 + INDIRECT COST
FACTOR)
INPUTS:
TOTAL DIRECT COST =
INDIRECT COST FACTOR:
RESULTS:
TOTAL SYSTEM COST =
INSTALLED COST OF SOLIDS
DISPOSAL AREA =	 $10.0 X 106
INSTALLED COST OF RUNOFF
COLLECTION BASIN =	 6.1 X 106
(BOTH ARE LINED WITH CLAY
LINER)	 $16.1 X 106
0.335 (ASSUMED .25 L/M RATIO FOR SOLIDS
HANDLING)
$21.494 X 106 (JANUARY '80 DOLLARS)
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THE 8DM CORPORATION
SYSTEM COST DATA
TEXACO
12 - COAL HANDLING
10
RESOURCE ENGINEERING INCORPORATED ESTI-
MATE BASED UPON IN-HOUSE COST DATA.
SEE DETAILED EQUIPMENT WHICH FOLLOWS.
PROCESS:
SYSTEM:
UNIT OPERATION NUMBER:
REFERENCE SOURCE:
REFERENCE SYSTEM COST: $48.1 X 106 JANUARY '80 DOLLARS (TOTAL
DIRECT CO:;TS)
REFERENCE CAPACITY: 	 20,000 TPO
TVA CAPACITY:	 20,000 TPD
RECOMMENDED CAPACITY EXPONENT: 	 N/A
EXPLANATORY COMMENTS:
FULL 20,000 TPD SYSTEM IS INSTALLED WITH THE FIRST MODULE. THIS SYS-
TEM WILL THEN SERVE THE ENTIRE FACILITY.
COMPUTATION METHOD:
TOTAL SYSTEM COST =	 TOTAL DIRECT COSTS x (1 + INDIRECT COST
FACTOR)
INPUTS:
TOTAL DIRECT COSTS:
INDIRECT COST FACTOR:
RESULTS:
TOTAL SYSTEM COST =
$48.1 X 106 (JANUARY '80 DOLLARS)
0.335 (ASSUMED .25 L/M RATIO FOR SOLIDS
HANDLING)
$64.214 X 106 (JANUARY '80 DOLLARS)
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SYSTEM 12
COAL HANDLING
CAPITAL COST JanuaryL^80
Description In Million Dollars
1.	 Continuous barge unloader, elevator type, $10.0
3000-3500 TPH, including dock, moorings,
surge bin, conveyors.
2.	 Open Coal storage piles, 1.8 x 106 tons, 30.0
Double windows 100'	 high x (2 x 240')
wide x 2800' costs for site preparation,
stockpiling conveyors, stacker/reclaiming
equipment, mobile equipment.
3.	 Rotary breakers, three (2N, 	 1S),	 1000 TPH 1.0
each, 50 hp each,	 12 1 0 x 22'	 each
4.	 Concrete silos, four,	 11750 tons each, 6.0
67 1 0 x 150'	 each
5.	 Truck dump hopper, 2000 tons 0.2
6.	 Conveyors not included above
a.	 Truck station to crusher, 500 TPH 0.3
36" x 500 ft, 0 elevation, 426 fpm, 3
32 hp
z
b.	 Crusher to silos, 2160 TPH 0.6
60" x 700 ft,	 150 ft elevation, 470 hp,
600 fmp
TOTAL DIRECT COSTS (E+M+L) _ $48.1 !'
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SYSTEM COST DATA
PROCESS:	 TEXACO
SYSTEM:	 13 - BYPRODUCTS PROCESSING
SUBSYSTEM:	 SULFUR STORAGE AND LOADING
LIMIT OPERATION NUMBER:	 83
REFERENCE SOURCE:
	
MITTELHAUSER IN-HOUSE COST DATA BASE
REFERENCE SYSTEM COST:	 $1 X 106 (JANUARY 1 80 DOLLARS)
REFERENCE CAPACITY:	 N/A
TVA CAPACITY: ^	 N/A
RECOMMENDED CAPACITY EXPONENT:	 N/A
EXPLANATORY COMMENTS:
1. BDM TO ESTIMATE FOR HEATED TANKAGE AND PRILL TOWER FOR 165 LTPD
SULFUR PRODUCT.
2. ORDER OF MAGNITUDE ESTIMATE OF $1 X 10 6 BASED UPON FLAKING SULFUR
STORAGE FACILITY RATHER THAN PRILL TOWER.
N/A
$1 X 106 (JANUARY '80 DOLLARS)
$1 X 106 (JANUARY '80 DOLLARS FOR EACH
MODULE)
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COMPUTATION METHOD:
INPUTS:
REFERENCE SYSTEM COST =
RESULTS:
TOTAL SYSTEM COST =
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SYSTEM COST DATA
PROCESS: TEXACO
SYTEM: 14 - PLANT POWER SYSTEM
SUBSYSTEM: PLANT ELECTRICAL DISTRIBUTION
UNIT OPERATION NUMBER: 87
REFERENCE SOURCE: REQUIkEMENTS FACTORED COST ESTIMATE FROM
GUTHRIE, PROCESS PLANT ESTIMATING, EVAL-
UATION AND CONTROL P. 363
REFERENCE SYSTEM COST: $102.62 (1970 DOLLARS/KILOWATT) (FACTO'A
FOR ELECTRICAL DISTRIBUTION FIELD INSTAL-
LATION COSTS IN NORMAL RANGE)
REFERENCE CAPACITY: N/A
TVA CAPACITY: 88,000 KW
RECOMMENDED CAPACITY EXPONENT: N/A
EXPLANATORY COMMENTS: N/A
COMPUTATION METHOD:
TOTAL SYSTEM COST = KILOWATT REQUIREMENT x TOTAL DIRECT COST
FACTOR x (1 + INDIRECT COST FACTOR) x
ESCALATION FACTOR
INPUTS:
KILOWATT REQUIREMENT
(INCLUDING IMPORT AND
INTERNAL GENERATION) = 88,000 KW
TOTAL DIRECT COST FACTOR = $102.62 (1970 DOLLARS/PER KILOWATT)
INDIRECT COST FACTOR = 0.469 (BASED ON 0.72 L/M RATIO)
ESCALATION FACTOR = 1.988 (FROM 1970 BASE YEAR DOLLARS)
RESULTS:
TOTAL SYSTEM COST =	 $26.373 X 106 (JANUARY 1 80 DOLLARS)
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SYSTEM COST DATA
PROCESS:
	
TEXACO
SYSTEM:
	
14 - PLANT POWER SYSTEM
SUBSYSTEM:
	
TURBOGENERATOR FOR ON-SITE POWER FOR
I.P. STEAM
UNIT OPERATION NUMBER:
	
87
REFERENCE SOURCE:
	
EQUIPMENT FACTORED COST ESTIMATE FROM
GUTHRIE, PROCESS PLANT ESTIMATING, EVAL-
UATION, AND CONTROL
REFERENCE SYSTEM COST:
	
$17,040,000 MID 1978 DOLLARS (EQUIPMENT
COST)
REFERENCE CAPACITY: 	 38,500 KW
TVA CAPACITY:	 38,500 KW
RECOMMENDED CAPACITY EXPONENT: 	 N/A
EXPLANATORY COMMENTS:
MITTELHAUSER ESTIMATE FROM IN HOUSE COST DATABASE AS WELL AS
GUTHRIE, PROCESS PLANT ESTIMATING, EVALUATION AND CONTROL.
COMPUTATION METHOD:
TOTAL SYSTEM COST	 EQUIPMENT COST x INSTALLATION FACTOR x
(1 + INDIRECT COST FACTOR) x ESCALATION
FACTOR
INPUTS:
EQUIPMENT COST:
INSTALLATION FACTOR:
"POWER GENERATION FACILITY"
FOR 38,500 KW	 $22,560,000
MINUS
"FIELD ERECTED BOILER
COST" FOR 666,000 LB/HR
STEAM =	 5,600,000
ESTIMATED EQUIPMENT COST	 tl7,040,000
(MID-1978
DOLLARS)
1.307
D-107
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THE BOM CORPORATION
INDIRECT COST FACTOR:
	
0.15 (ASSUMED)
ESCALATION FACTOR:
	
1.14 (FROM 1978 TO 1980 DOLLARS)
RESULTS:
TOTAL SYSTEM COST =
	
$29.198 X 106 (JANUARY '80 DOLLARS)
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D-109
ESULTS:
$5.340 X 106 (JANUARY '80 DOLLARS)
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SYSTEM COST DATA
PROCESS:
SYSTEM:
UNIT OPERATION NUMBER:
REFERENCE SOURCE:
REFERENCE SYSTEM COST:
TOTAL DIRECT COST FACTOR =
TEXACO
15 - STEAM GENERATION/DISTRIBUTION
86
REQUIREMENTS FACTORED COST FROM GUTHRIE,
PROCESS PLANT ESTIMATING, EVALUATION AND
CONTROL p. 365.
1.68 (1970 DOLLARS PER LBS PER HR)
REFERENCE CAPACITY: 	 N/A
TVA CAPACITY:	 STEAM REQUIREMENT = 1,086,500 LBS/HR
RECOMMENDED CAPACITY EXPONENT: 	 N/A
EXPLANATORY COMMENTS:
THIS SYSTEM ONLY CONTAINS EQUIPMENT FOR THE GENERAL DISTRIBUTION OF
BOILER FEED WATER, COLLECTION OF CONDENSATE, DEAERATION OF CONDENSATE,
AND MINIMAL SURGE STORAGE OF DEMINERALILED WATER.
COMPUTATION METHOD:
TOTAL SYSTEM COST =
INPUTS:
STEAM REQUIREMENT =
STEAM REQUIREMENT x TOTAL DIRECT COST
FACTOR x (1 + INDIRECT COST FACT OR) x
ESCALATION FACTOR
1,086,500 LB/HR
TOTAL DIRECT COST FACTOR = $1.68 (1970 DOLLARS PER LBS/HR)
INDIRECT COST FACTOR = 0.488 (BASED ON .82 L/M RATIO)
ESCALATION FACTOR = 1.988 (BASED ON JANUARY '80 DOLLARS)
TOTAL SYSTEM COST
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SYSTEM COST DATA
PROCESS:
SYSTEM:
SUBSYSTEM:
UNIT OPERATION NUMBER:
REFERENCE SOURCE:
REFERENCE SYSTEM COST:
REFERENCE CAPACITY:
TVA CAPACITY:
RECOMMENDED CAPACITY EXPONENT:
EXPLANATORY COMMENTS:
COMPUTATION METHOD:
TOTAL SYSTEM COST
INPUTS:
TOTAL DIRECT COSTS =
INDIRECT COST FACTOR =
RESULTS:
TEXACO
16 - WATER SUPPLY
' RAW WATER TREATMENT
85
MITTELHAUSER IN-HOUSE COST DATA BASE
$758,000 JANUARY '80 DOLLARS (T01AL
DIRECT COST)
N/A
2533 GPM
N/A
N/A
TOTAL DIRECT COSTS x (1 + INDIRECT COST
FACTOR)
FIRE WATER POND	 $164,000
CLARIFIER	 503,000
CHEMICAL FEED SYSTEM	 91 000
TOTAL DIRECT COSTS $758!000
(JANUARY '80 DOLLARS)
0.36 (75/25 ASSUMED "NORMAL" M/L RATIO)
$1.031 X 106 (JANUARY '80 DOLLARS)TOTAL SYSTEM COST
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SYSTEM COST DATA
PROCESS:
SYSTEM:
UNIT OPERATION NUMBER:
SUBSYSTEM:
REFERENCE SOURCE:
REFERENCE SYSTEM COST:
REFERENCE CAPACITY:
TVA CAPACITY:
RECOMMENDED CAPACITY EXPONENT:
EXPLANATORY COMMENTS:
COMPUTATION METHOD:
TOTAL SYSTEM COST
TEXACO
16 - WATER SUPPLY
85
BOILER FEED WATER TREATMENT
MITTELHAUSER IN-HOUSE COST DATA BASE
$918,000 JANUARY '80 DOLLARS (TOTAL
DIRECT COSTS)
N/A
50 GPM
N/A
N/A
TOTAL DIRECT COSTS x (1 + INDIRECT COST
FACTOR)
INPUTS:
TOTAL DIRECT COSTS =
	
	
FILTER	 $ 47,000
PARALLEL, SKID-MOUNTED
DEMINERALIZER TRAINS	 833,000
CHEMICAL STORAGE TANKS 	 38 000
TOTAL DIRECT COSTS 9 0
(JANUARY '80
DOLLARS)
INDIRECT COST FACTOR = 	 0.36.(75/25 ASSUMED "NORMAL" M/L RATIO)
RESULTS:
TOTAL SYSTEM COST = $1.248 X 10 6 (JANUARY '80 DOLLARS)
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1PROCESS:
SYSTEM:
UNIT OPERATION NUMBER:
SUBSYSTEM:
REFERENCE SOURCE:
REFERENCE SYSTEM COST:
REFERENCE CAPACITY:
TVA CAPACITY:
RECOMMENDED CAPACITY EXPONENT
EXPLANATORY COMMENTS:
COMPUTATION METHOD:
TOTAL SUBSYSTEM COST =
INPUTS:
TOTAL DIRECT COSTS:
INDIRECT COST FACTOR:
RESULTS:
TOTAL SUBSYSTEM COSTS =
SYSTEM COST DATA
TEXACO
17 - COOLING WATER SYSTEM
39
COOLING TOWER
MITTELHAUSER IN-HOUSE COST DATA BASE
$4,200,000 JANUARY '80 DOLLARS (TOTAL
DIRECT COSTS)
N/A
80,500 GPM
N/A
N/A
TOTAL DIRECT COSTS x 0 + INDIRECT COST
FACTOR)
$4.2 X 106 (JANUARY '80 DOLLARS)
0.36 (ASSUME .25 L/M RATIO FOR MIXED
PROCESSES)
$5,712,000 (JANUARY '80 DOLLARS)
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SYSTEM COST DATA
PROCESS:	 TEXACO
SYSTEM:
	
17 - COOLING WATER SYSTEM
UNIT OPERATION NUMBER:
	
39
SUBSYSTEM:
	
BLOWOOWN TREATMENT
REFERENCE SOURCE:
	
MITTELHAUSER IN—HOUSE COST ESTIMATE
REFERENCE SYSTEM COST:
	
$852,000 JANUARY '80 DOLLARS (TOTAL
DIRECT COSTS)
REFERENCE CAPACITY:	 N/A
TVA CAPACITY:	 42 GPM
RECOMMENDED CAPACITY EXPONENT:
	 N/A
EXPLANATORY COMMENTS:
SUBSYSTEM IS A VAPOR COMPRESSION EVAPORATOR.
COMPUTATION METHOD:
TOTAL SUBSYSTEM COST =	 TOTAL DIRECT COSTS x (1 + INDIRECT COST
FACTOR)
INPUTS:
TOTAL DIRECT COSTS:
	 $852,000 (JANUARY '80 DOLLARS)
INDIRECT COST FACTOR:
	 0.36 (ASSUME .25 L/M RATIO FOR MIXED
PROCESSES)
RESULTS:
TOTAL SUBSYSTEM COST = $1,158,720 (JANUARY 1 80 DCLLARS)
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}
RESULTS:
TOTAL SYSTEM COST = $38,360 (JANUARY '80 DOLLARS)
SYSTEM COST DATA
PROCESS:
SYSTEM:
SUBSYSTEM:
UNIT OPERATION NUMBER:
REFERENCE SOURCE:
REFERENCE SYSTEM COST:
REFERENCE CAPACITY:
TVA CAPACITY:
RECOMMENDED CAPACITY EXPONENT:
EXPLANATORY COMMENTS:
COMPUTATION METHOD:
TOTAL SYSTEM COST =
INPUTS:
TOTAL DIRECT COST=
CONSISTS OF:
INDIRECT COST FACTOR:
TEXACO
18 - WASTE WATER TREATMENT
PROCESS CONDENSATE TREATMENT
37
EPA 600/2-78-182
$28,000 JANUARY '80 DOLLARS
N/A
50 GPM
N/A
N/A
TOTAL DIRECT COST x 0 + INDIRECT COST
FACTOR)
$28,000 (JANUARY '80 DOLLARS)
PRESSURE LEAF FILTER
CHEMICAL CLEANER
PUMPS
0.37 (ASSUME .365 L/M RATIO FOR CHEMICAL
PROCESSES)
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THE 80M CORPORATION
SYSTEM COST DATA
PROCESS:
SYSTEM:
UNIT OPERATION NUMBER:
REFERENCE SOURCE:
TEXACO
19 - GENERAL FACILITIES (BLDG & SUPPORT)
88
EVALUATION OF INTERMEDIATE - BTU COAL
GASIFICATION SYSTEMS FOR RETROFITTING
POWER PLANTS EPRI AF-531, AUGUST 1977
REFERENCE SYSTEM COST:	 SEE BELOW
REFERENCE CAPACITY:	 N/A
TVA CAPACITY:	 N/A
RECOMMENDED CAPACITY EXPONENT: 	 N/A
EXPLANATORY COMMENTS:
INVESTMENT FOR SERVICE FACILITIES SUCH AS MAINTENANCE SHOPS, STORES,
COMMUNICATIONS, SECURITY AND OFFICES IS ESTIMATED AT 4.9% OF DIRECT
INVESTMENT. THIS ESTIMATE WAS PREPARED BY TVA BASED ON THEIR CON-
STRUCTION EXPERIENCE.
COMPUTATION METHOD:
TOTAL SYSTEM COST
where
(1) TOTAL DIRECT COSTS =
(2)
(3)
INPUTS:
INDIRECT COST FACTOR:
SUBTOTAL FOR TOTAL SYSTEM
CAPITAL INVESTMENT
(EXCLUDING BUILDING AND
SUPPORT) _
TOTAL DIRECT SYSTEM INVESTMENTS x (.049)
TOTAL SYSTEM CAPITAL INVESTMENT -
INDIRECT COSTS
TSCI-TDSI x INDIRECT COST FACTOR
1 x TSCI
+ INDIRECT COSTC
0.36 (ASSUMED "NORMAL" L/M RATIO)
$1120.129 x 106 (JANUARY '80 DOLLARS)
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RESULTS:
TOTAL DIRECT COSTS =
	 $1120.129 x 106 x .74 = 828.895 x 106
TOTAL SYSTEM COST =
	
$40.615 x 106 (JANUARY '80 DOLLARS)
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F
b.	 Texaco "Instant Plant" Capital Costs
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Texaco Operations and Maintenance Costs
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2,080 $ 21,600 1.42 30,672
2,080 $ 30,160 0 30,160
4,160 $ 58,240 0 58,240
4,160 $ 35,360 0 35,360
2,080 $ 27,040 0 27,040
2,080 $ 21,600
2,080 $ 30,160
2,912 $ 21,280
61,152 $526,260
11,648 $ 73,360
20,384 $160,720
26.208 $255,780
141,024
1.42
	
30,672
0 30,160
1.42 30,218
1.42 747,289
1.42 104,171
1.42 228,222
1.42 363,208
$1,79.4-12 -
2,080 $ 34,500	 1.42	 48,990
4,160 $ 48,000
23 712 $314,640
29"952
170,976
	
1.42
	 68,160
	
1.42	 446,789
$563,939
$2,279,351
THE BDM CORPORATION
OPERATING COST DATA
PROCESS:	 Texaco
ITEM:	 Staffing Requirements Costs
REFERENCE: TVA Design Criteria and Staffing Needs defined by
BDM/Mittelhauser
METHOD:
	
COMPENSATION MRS/
	
COST/
JOB DESCRIPTION	 RATE	 YEAR	 YEAR	 FRINGES TOTAL
I. OPERATING LABOR
M	 L	 T
FOREMAN 521,600/YEAR
ELECTRICIAN $14.50/HR
COAL HAULING
FOREMAN $14.00/HR
LABORER $ 8.50/HR
HEAD OPERATOR $13.00/HR
INSTRUMENT UNIT
FOREMAN $21,600/YEAR
INSTRUMENT MECHANIC $14.50/HR
CLASS C OPERATOR $15,200/YR
CLASS A OPERATOR $17,900/YR
PLANT LABORER 513,100/YR
CLASS B OPERATOR $16,400/YR
UNIT OPERATOR $20,300/YR
SUBTOTAL OPERATING LABOR
II	 SUPERVISION
P LATTOPMEMATING
SUPERVISOR $34,500/YR
YARD OPERATIONS
SUPERVISOR $24,000/YR
SHIFT ENGINEER $27,600/YR
SUBTOTAL SUPERVISION
TOTAL STAFF REQUIREMENTS
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THE 80M CORPORATION
ANNUAL MODULE OPERATING COSTS FOR EXPECTED OPERATIONS
TEXACO PROCESS
MILLIONS OF JANUARY '80 DOLLARS 11T90 PERCENT OPERATING CAPACITY
COST ANNUAL }
NET ANNUAL PER COST
x 106ITEM 1ESCRIPTION UNITS	 REQUIREMENTS REQUIREMENTS UNIT
FEEDSTOCK:	 (KENTUCKY 09 SEAM, 1.098 x 105 3.607 x 107 $1.251
DEEP MINE) • MMBTU	 MMBTU/OAY MMBTU/YEAR MMBTU $45.087
CATALvST A CHEMICAL MAKE-UP 0.229
SUOTOTAL FEEDSTOCK 6 CATALYST &
b CHEMICALS 45.316
ELECTRIC POWER Kk'H	 49,500 KW 390,258,000 $0.027/ 10.537
KWH/YEAR KWH
WATER 103 GALLONS	 2,533 gpm 1.198 x	 109 $0.80/ 0.959
r„.
gal/year KGAL
OPERATING LABOR 141,024 141,624 $12.16 1.710
hrs/year hrs/year 1)
OPERATING SUPPLIES (15% of Operating Labor) .256
MAINTENANCE LABOR (1.6% of	 1/4 of Total	 Facility Investment) 5.664
MAINTENANCE SUPPLIES (2.4% of 1/4 of Total	 Facility Investment) 8.496
SUPERVISION 29,952 $18.e3 .564
hrs/year
GENERAL PLANT STAFF (30% of Operating Labor, Maintenance labor
and Supervision) 2.381
ADMINISTRATION AND GENERAL 5% Factor of `ojhtotai of Oath
OVERHEAD Expenses (Les;, :-eedstock and Catalysts) 1.545
PROPERTY TAXES AND INSURANCE -0-
^1
GROSS ANNUAL OPERATING &
MAINTENANCE COSTS 32.112
BYPRODUCTS CREDITS -0- 1$
NET ANNUAL OPERATING S
MAINTENANCE COSTS 32.112 w
TOTAL FEEDSTOCK, CATALYSTS 3
8
CHEMICALS AND O&M COSTS $77.428
” MEAN BTU VALUE OF FEEDSTOCK = 10,980 BTU/LB.
21.96 MMBTU/TON
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THE BEM CORPORATION
TEXACO PROCESS
FISCAL YEAR CASH FLOW SUMMARY
CONSTANT 1980 DOLLAR PRICE SCHEME
FISCAL CAPITAL CAPITAL TOTAL
YEAR INVESTMENT 0&M RECOVERY COSTS REVENUE CASH FLOW
1980 10.82 0.00 0.00 10.82 0.00 -10.82
1981 44.39 0.00 0.00 44.39 0.00 -44.39
1982 177.00 0.00 0.00 177.00 0.00 -177.00
1983 430.35 0.00 0.00 430.35 0.00 -430.35
1984 635.47 0.00 0.00 635.47 0.00 -635.47
1985 588.16 42.02 43.05 673.23 64.24 -608.99
1986 364.15 127.39 109.32 600.86 192.73 -408.13
1987 100.96 298.56 221.96 621.48 449.70 -171.78
1988 0.00 342.59 235.01 577.60 513.95 -63.65
1989 0.00 344.14 219.60 563.74 513.95 -49.79
1990 0.00 346.07 205.20 551.27 513.95 -37.32
1991 0.00 348.64 191.81 540.45 513.95 -26.50
1992 0.00 351.24 179.23 530.41 513.95 -16.52
1993 0.00 353.87 167.49 521.36 513.95 -7.41
1994 0.00 356.52 156.56 513.08 513.95 0.87
1995 0.00 359.21 146.32 505.53 513.95 8.42
1996 0.00 361.93 136.74 498.67 513.95 15.28
1997 0.00 362.60 127.80 490.40 513.95 23.55
1998 0.00 363.28 119.42 482.70 513.95 31.25
1999 0.00 363.97 111.61 475.58 513.95 38.37
2000 0.00 364.67 104.32 468.99 513.95 44.96
2001 0.00 365.38 97.51 462.89 513.95 51.06
2002 0.00 366.09 91.11 457.13 513.95 56.75
2003 0.00 366.82 85.16 451.98 513.95 61.97
2004 0.00 367.55 79.59 447.12 513.95 66.81
2005 0.00 322.25 63.26 385.51 449.70 64.19
2006 0.00 230.65 41.26 271.91 321.22 49.31
2007 0.00 46.22 7.61 53.83 64.24 10.41
ALL FIGURES IN MILLIONS OF FISCAL 1980 DOLLARS
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a.	 Babcock and Wilcox System Costs
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THE BDM CORPORATION
SYSTEM COST DATA
PROCESS:	 BABCOCK & WILCOX
SYSTEM:	 1-COAL PREPARATION & FEEDING
UNIT OPERATION NUMBER:	 11
SUBSYSTEM:	 INERT GAS COMPRESSOR
REFERENCE SOURCE FOR COSTING:	 MITTELHAUSER INHOUSi COST DATA
REFERENCE SUBSYSTEM COST:	 $.97 X 106 (MID 1978 DOLLARS)
REFERENCE CAPACITY:	 N/A
TVA CAPACITY:	 2590 BRAKE HORSE POWER (BHP)
RECOMMENDED CAPACITY EXPONENT: 	 N/A
EXPLANATORY COMMENTS:
1. CENTRIFUGAL COMPRESSOR WITH CONDENSING STEAM TURBINE AND
STARTUP MOTOR.
2. THE REMAINDER OF SYSTEM 1 IS ALREADY INCLUDED IN SYSTEM 2 -
GASIFICATION.
3. REFERENCE SUBSYSTEM COST IS A TOTAL INSTALLED COST.
COMPUTATION METHOD:
TOTAL SUBSYSTEM COST = REFERENCE SUBSYSTEM COST x ESCALATION FACTOR
INPUTS:
REFERENCE SUBSYSTEM COST = $.97 x 10 6 (MID 1978 DOLLARS)
ESCALATION FACTOR = 1.14 (TO JANUARY 1980 DOLLARS)
RESULTS:
TOTAL SUBSYSTEM COST = $1,105,800 (JANUARY 1980 DOLLARS)
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SYSTEM COST DATA
PROCESS:
SYSTEM:
UNIT OPERATION NUMBER:
SUBSYSTEM:
REFERENCE SOURCE FOR COSTING:
REFERENCE SUBSYSTEM COST:
BABCOCK & WILCOX
2-GASIFICATION (INCLUDES SYSTEMS 1, 2 & 3)
20
N/A
B&W COST ESTIMATE 10/31/79 (REFER TO
FOLLOWING PAGES)
$52,000,000 (2ND Q-79) EQUIPMENT COST
ONLY
REFERENCE CAPACITY:	 2 x 2500 TPD TRAINS
TVA CAPACITY:	 3 x 2500 TPD TRAINS
RECOMMENDED CAPACITY EXPONENT: 	 N/A
EXPLANATORY COMMENTS:
1. STEAM SUPERHEATER AND INERT COMPRESSOR SUBSYSTEM COSTS MUST
•	 BE ADDED TO THIS SHEET TO GET TOTAL 1 + 2 + 3 SYSTEM COSTS. SEE
SEPARATE SHEET FOR SUPERHEATER AND COMPRESSOR SUBSYSTEM COSTS.
2. NO SPARE CAPACITY IS INCLUDED IN B&W SYSTEM COST.
COMPUTATION METHOD:
EQUIPMENT COST = REFERENCE SUBSYSTEM COST x CAPACITY FACTOR x
ESCALATION FACTOR
INPUTS:
REFERENCE SUBSYSTEM COST: $52,000,000 (1979 DOLLARS)
CAPACITY FACTOR: 3/2 = 1.5
ESCALATION FACTOR: 1.047 (1979 TO 1980 DOLLARS)
RESULTS:
EQUIPMENT COST = $81,666,000 (JANUARY '80 DOLLARS)
TO DERIVE AN INSTALLED COST FROM PHIS EQUIPMENT COST IT IS NECESSARY
TO USE INSTALLATION FACTORS CALCULATED ON A SYSTEM WHICH CONTAINS COAL
PREP., GASIFICATION, AND COOLING. THIS WAS OBTAINED FROM EPRI 531.
SEE THE ADDITIONAL PAGES FOLLOWING.
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I
PROCESS:
SYSTEM:
UNIT OPERATION NUMBER:
SUBSYSTEM:
REFERENCE SOURCE FOR COSTING:
B
2
20
STEAM SUPERHEATER (FIRED HEATER)
MITTLEHAUSER IN-HOUSE COST DATA BASE
SYSTEM
REFERENCE SYSTEM COST:
	
$3.5 x 106 INSTALLED COST (AUGUST 1978
DOLLARS) (WITH INDIRECT COSTS)
REFERENCE CAPACITY:	 N/A
TVA CAPACITY:	 306 MMBTU/HR
RECOMMENDED CAPACITY EXPONENT:	 N/A
EXPLANATORY COMMENTS:
1. NOTE THAT REFERENCE PRICE IS 1978 INSTALLED COST,
2. THIS ITEM IS TO BE INCLUDED IN THE SYSTEM 2 COST.
3. ONE HEATER ONLY - NO SPARE CAPACITY.
COMPUTATION METHOD:
TOTAL SUBSYSTEM COST = INSTALLED EQUIPMENT REFERENCE COST x ESCALATION
FAC i'OR
INPUTS:
INSTALLED EQUIPMENT REFERENCE COST: $3,500,000 (1978 DOLLARS)
ESCALATION FACTOR = 1.14 (1978 TO 1980 DOLLARS)
RESULTS:
TOTAL SUBSYSTEM COST = $3,990,000 (JANUARY 1 80 DOLLARS)
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5,000 T/DAY TVA GASIFICATION SYSTEM
NO. PULVERIZING SUB-SYSTEM
4	 Gravimetric Feeder
4	 MPS Pulverizer(s)
4	 Pulverizer Drive
4	 Pulverizer Air Fan & Drive
4	 Direct Fired Air Heater
4	 Cyclone Separator & Seals
S	 Bag Filterhouse, Seals, Etc.
4	 Fenwall Safety System
Controls for Pulverizing
Flues, Piping, Valves, Dampers, Etc.
NO. P. C. TRANSPORT SUB-SYSTEM
2	 Vent Filterhouse, Etc.
2	 Inert Gas Receiver
2	 Reservoir Tank
4	 Lock Hoppers
2	 Feed Tank
9	 Load Celts
2	 Cardox System
Controls for Transporting
Flues, Piping, Valves, Dampers, Etc.-
NO. GASIFICATION SUB-SYSTEM
2 Gasifier Furnace
40 Coal & Char Burners
2 Steam Drum
2 Heat Recovery Boiler
12 Soot Blowers
6 Circ.	 Pumps & Drives
2 Slag Removal System
10 Slag System Pumps and Drives
2 Primary Char Cyclones
2 Secondary Char Cyclones
2 Char Reinjection System
2 Water Treatment System
Flues,	 Piping, Valves, Dampers,	 Etc.
Controls
Steel
TOTAL COST SECOND QUARTER 1979 = $50MM
(The above costs do not include erection.)
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5,000 T/DAY TVA GASIFICATION SYSTEM (CONTINUED)
NO. PARTICULATE REMOVAL SUB-SYSTEM
2	 Venturi Scrubber
2	 Dehumidification Tower
2	 Dehumidification Tower Heat Exchanger
4	 Venturi Pumps
4	 Tower Pumps & Drives
Flues, Piping, Valves, Dampers, Etc.
TOTAL COST SECOND QUARTER 1979 = $2.OMM
r„
a
aw`
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SYSTEM COST DATA
PROCESS:
SYSTEM:
UNIT OPERATION NUMBER:
SUBSYSTEM:
REFERENCE SOURCE FOR COSTING:
REFERENCE SYSTEM COST:
REFERENCE CAPACITY:
TVA CAPACITY:
RECOMMENDED CAPACITY EXPONENT:
EXPLANATORY COMMENTS:
AA^I^ThTtA^ •^►T1II^.
INPUTS:
RESULTS:
BABCOCK & WILCOX
3-GAS COOLING
21
N/A
SEE SYSTEM 2 (2 INCLUDES SYSTEMS 1 & 3)
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
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SYSTEM COST DATA
PROCESS:	 BABCOCK & WILCOX
SYSTEM:	 (1) COAL PREPARATION, (2) GASIFICATION,
AND (3) GAS COOLING
UNIT OPERATION NUMBER:
	
N/A
SUBSYSTEM:	 INCLUDES SYSTEMS 1, 2 & 3
REFERENCE SOURCE FOR COSTING:
	
EPRI AF-531 AND B&W COST ESTIMATE
10/31/79
REFERENCE SUBSYSTEM COST:	 EQUIPMENT COST = $81,666,OC''. (JANUARY '80
DOLLARS) (REFER TO ENCLOSED PAGES)
REFERENCE CAPACITY:	 N/A
TVA CAPACITY:	 N/A
RECOMMENDED CAPACITY EXPONENT: 	 N/A
EXPLANATORY COMMENTS:
	 EQUIPMENT COST IS TOTALED FROM PREVIOUS
PAGES
COMPUTATION METHOD:
DIRECT INSTALLATION COST = EQUIPMENT COST x (INSTALLATION COST
FACTOR + 1)
TOTAL SUU'S`!STEMS COS T = DIRECT INSTALLATION COST x (1 + INDIRECT COST
FACTOR)
INPUTS:
EQUIPMENT COST: $81,666,000 (JANUARY '80 DOLLARS)
INSTALLATION COST FACTOR = 1.31 (FROM FOLLOWING PAGE)
INDIRECT COST FACTOR = 0.36 (75/25 ASSUMED "NORMAL" M/L RATIO) (REFER
TO SUMMARY OF INDIRECT CONSTRUCTION COST ASSUMPTIONS, FIGURE II-3)
RESULTS:
DIRECT INSTALLATION COST = $188,648,460 (JANUARY '80 DOLLARS)
TOTAL SUBSYSTEMS COST = $256,561,900 (JANUARY '80 DOLLARS)
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SYSTEM COST DATA
PROCESS:	 BABCOCK & WILCOX
SYSTEM:	 (1) COAL PREPARATION, (2) GASIFICATION,
AND (3) GAS COOLING
UNIT OPERATION NUMBER:	 N/A
SUBSYSTEM:	 INSTALLATION COST FACTORS
REFERENCE SOURCE FOR COSTING:
	
EPRI AF-531, AUGUST 1977 P. 98
THE KOPPERS - TOTZEK ESTIMATE IN THIS REFERENCE INCLUDED A VENDOR
ESTIMATE WITH DETAILED EQUIPMENT SPECIFICATIONS AND ALLOWANCES FOR
SOME PIPING MATERIALS. FACTORS WERE THEN APPLIED TO THIS BASE TO
ACCOUNT FOR OTHER MATERIALS AND LABOR REQUIRED FOR INSTALLATION.
THE LIST BELOW REPRESENTS THOSE FACTORS NECESSARY FOR PROPER ADJUST-
MENT OF THE B&W VENDOR QUOTE. THEY WERE PREPARED BY TVA.
REFERENCE SYSTEM COST*:
EQUIPMENT	 =	 $22,050,000 (1974 $)	 % of E
PIPING, INSULATION, DUCTWORK, = 	 10,351,000	 47.0%
CHUTES, AND SUPPORTS
SLURRY PIPING
	 =	 275,000	 1.2%
FOUNDATIONS & EXCAVATION 	 =	 2,668,000	 12.0%
STRUCTURAL	 =	 6,929,000	 31.0%
ELECTRICAL
	
=	 7,487,000	 34.0%
INSTRUMENTS (ALREADY	 =	 624,000	 2.8%
INCLUDED IN B&W ESTIMATE)
PAINT & MISCELLANEOUS
	
=	 468,000	 2.1%
BUILDINGS (ACCOUNTED FOR 	 =	 211,000	 %0%
ELSEWHERE)
LAND	 =	 3 ACRES
TOTAL INSTALLATION COST FACTOR 131.1%
*	 THESE COSTS INCLUDE MATERIALS AND LABOR
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THE BDM CORPORATION
SYSTEM COST DATA
PROCESS:	 BABCC"K & WILCOX
SYSTEM:	 4-ACID GAS REMOVAL
UNIT OPERATION NUMBER:	 22
SUBSYSTEM:	 N/A
REFERENCE SOURCE FOR COSTING:	 EPRI AF-916 CASE 4
REFERENCE SYSTEM COST:	 $54,227,000 (MID-1976 DOLLARS)
REFERENCE CAPACITY:	 407,775 ACFH
TVA CAPACITY:	 325,053 ACFH
RECOMMENDED CAPACITY EXPONENT:	 0.6
EXPLANATORY COMMENTS:
1. REFERENCE COST EQUALS 1/3 OF REFERENCE SYSTEM COST SINCE
REFERENCE SYSTEM INCLUDES 3 TRAINS
2. NO SPARE CAPACITY INCLUDED. ONE TRAIN REQ'0 FOR TVA.
COMPUTATION METHOD:
TVA $ _ REF $
	
TVA ACFH 0.6
MODULE	 3	 x ( REF ACFH )	 x ESCALATION FACTOR
INPUTS:
REFERENCE COST = $54,227,000 (MID-1976 DOLLARS) (3 TRAINS)
ESTIMATED REFERENCE COST OF ONE TRAIN = $18,075,666
CAPACITY FACTOR = (325,053/407,775) 0.6 = 87
ESCALATION FACTOR = 1.30 (1976 TO 1980 DOLLARS)
RESULTS:
TOTAL SYSTEM COST = $18,075,666 x .87 = $15,725,829 (MID-76 DOLLARS)
TOTAL SYSTEM COST = $20,443,578 (JANUARY '80 DOLLARS)
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THE BOM CORPORATION
SYSTEM COST DATA
PROCESS:
SYSTEM:
UNIT OPERATION NUMBER:
SUBSYSTEM:
REFERENCE SOURCE FOR COSTING:
REFERENCE SYSTEM COST:
BABCOCK & WILCOX
5-SULFUR RECOVERY & TAIL GAS TREATMENT
36
N/A
DOE FE-1775-18, PLANT 2
(6,032,000 MID '77$) SULFUR PLANT
(3000,000 MID' 77$) TAIL GAS TREATMENT
(9,032,000 MID '77$) TOTAL REF COST
REFERENCE CAPACITY:	 181.2 LTPD
TVA CAPACITY:	 165 LTPD
RECOMMENDED CAPACITY EXPONENT:	 0.6
EXPLANATORY COMMENTS:
1. PROCESS NOTE: NOMINAL OPERATING RATE FOR PLANT 2 IS 240 M/H FEED
ALTHOUGH DESIGN RATE IS 527.5 M/H.
2. PROVIDE 2 (TWO) SULFUR PLANTS FOR MODULE 1; PROVIDE 1 PLANT EACH
FOR MODULES 2, 3, & 4.
COMPUTATION METHOD:
TVA CAP 0.6
TOTAL SYSTEM COST = REFERENCE SYSTEM COST x INDIRECT FACTOR x REF CAP
x NO. OF TRAINS x ESCALATION FACTOR
INPUTS:
REFERENCE SYSTEM COST = $9,032,000 (MID-1977 DOLLARS)
ADJUSTMENT TO INCLUDE INDIRECT CONSTRUCTION ENGINEERING/HOME OFFICE
COSTS = 1.10
CAPACITY FACTOR = 165 ' 6 = .945
C118-
TRAINS (FOR MODULE 1) = 2
TRAINS (FOR MODULES 2, 3, 4) = 1
ESCALATION FACTOR = 1.22 (1977 TO 1980 DOLLARS)
0-154
f'
SYSTEM COST DATA (CONTINUED)
RESULTS:
TOTAL SYSTEM COST = $9,935,200 x .945 x 2 (TWO TRAINS FOR MODULE 1)
$18,777,528 (MID-'77 DOLLARS)
TOTAL SYSTEM COST FOR MODULE I IN JANUARY 1 80 DOLLARS = $22,908,584
(JANUARY '80 DOLLARS)
TOTAL SYSTEM COST FOR MODULES II, III, AND IV = $11,454,292
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THE BDM CORPORATION
SYSTEM COST DATA
PROCESS:	 BABCOCK & WILCOX
SYSTEM:	 6-AIR SEPARATION
UNIT OPERATION NUMBER:	 80
SUBSYSTEM:	 N/A
REFERENCE SOURCE FOR COSTING:	 MITTLEHAUSER AIR PLANT COST CURVES
REFERENCE SYSTEM COST:	 AIR PLANT COST = $34,955 x 10 6 (JANUARY
80 DOLLARS)
REFERENCE CAPACITY:	 DRIVERS COST = $2.87 x 106 (AUGUST '78
DOLLARS) (INSTALLED COST PER TRAIN)
TVA CAPACITY:	 2 x 1,890 = 3,780 TPD (FOR TWO TRAINS)
@ 24.7 PSIA 02
RECOMMENDED CAPACITY EXPONENT:	 N/A
EXPLANATORY COMMENTS:
1. EACH TVA MODULE CONSISTS OF 2 OXYGEN PLANT TRAINS: TOTAL OXYGEN
CAPACITY PER MODULE = 3,780 TPD.
2. NO SPARE CAPACITY INCLUDED.
INCLUDES PACKAGE AIR SEPARATION PLANT, AIR COMPRESSOR (CONDENSING TURBINE
DRIVER), OXYGEN COMPRESSOR (CONCENSING TURBINE DRIVER), ELECTRIC MOTORS
FOR STARTUP AND REQUIRED AUXILLFRY EQUIPMENT.
COMPUTATION METHOD:
REFERENCE SYSTEM COST = AIR PLANT COST + DRIVERS COST x ESCALATION
FACTOR
INPUTS:
AIR PLANT COST = $34,955 x 10 6 (JANUARY '80 DOLLARS)
ESCALATION FACTOR = 1.14 (1978 TO 1980 DOLLARS)
DRIVERS COST = $2,871 x 10 6 (AUGUST '78 DOLLARS)
RESULTS:
REFERENCE SYSTEM COST = $38,228 x 10 6 (JANUARY '80 DOLLARS)
TOTAL SYSTEM COST = $76,455,880 (JANUARY 1 80 DOLLARS)
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THE BDM CORPORATION
x
SYSTEM COST DATA
PROCESS:
SYSTEM:
UNIT OPERATION NUMBER:
SUBSYSTEM:
REFERENCE SOURCE FOR COSTING:
REFERENCE SYSTEM COST:
BABCOCK & WILCOX
7-COMPRESSION
23
N/A
MITTELHAUSER IN-HOUSE COST DATA
$3.3 : 106 (AUGUST '78 DOLLARS)
(TOTAL COSTS - DIRECT AND INDIRECT)
REFERENCE CAPACITY:	 N/A
TVA CAPACITY:
	 20,800 HP
RECOMMENDED CAPACITY EXPONENT:	 N/A
EXPLANATORY COMMENTS:
(1) COST OF CENTRIFUGAL COMPRESSOR, STEAM TURBINE DRIVER (NON-CONDEN-
SING) AND AUXILIARIES AND START-UP ELECTRIC MOTOR.
(2) COMPRESSION SYSTEM DID NOT APPEAR IN LEVEL 5.2.1 COSTS BECAUSE
THE GASIFIER DESIGN PRESSURE WAS 1500 PSIG. DESIGN PRESSURE HAS
BEEN REDUCED TO 225 PSIG.
COMPUTATION METHOD:
TOTAL SYSTEM COST REFERENCE SYSTEM COST x ESCALATION FACTOR
INPUTS:
REFERENCE SYSTEM COST = $3.3 x 10 6 (AUGUST '78 DOLLARS)
ESCALATION FACTOR = 1.14 (1978 TO 1980 DOLLARS)
RESULTS:
TOTAL SYSTEM COST = $3.762 x 106 (JANUARY '80 DOLLARS)
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THE 8DM CORPORATION
SYSTEM COST DATA
PROCESS:
SYSTEM:
UNIT OPERATION NUMBER:
SUBSYSTEM:
REFERENCE SOURCE FOR COSTING:
nrrrnrurr rue• Trk. nn.-T_
nrrrnrunr nennn^TV_
TVA CAPACITY:
RECOMMENDED CAPACITY EXPONENT:
EXPLANATORY COMMENTS:
BABCOCK & WILCOX
8-PROCESS SOLIDS TREATMENT
31
N/A
MITTELHAUSER IN-HOUSE COST DATA BASE
$393,140 (JANUARY '80 DOLLARS) SEE BELOW
N/A
N/A
N/A
N/A
COMPUTATION METHOD.
TOTAL SYSTEM COST = TOTAL DIRECT COST x ( + INDIRECT COST FACTOR)
INPUTS:
DIRECT COST
CLARIFIER A (MAIN)	 98,600
CLARIFIER B (POLISHING) 37,540
LIME PONDS	 75,000
CONVEYOR	 162,000
CONTINGENCY	 20,000
TOTAL DIRECT COST	 $393,140
(INCLUDES PUMPS, CHEMICAL FEED EQUIPMENT, AND INSTRUMENTS)
INDIRECT COST FACTOR = 0.36 (75/25 ASSUMED M/L RATIO)
RESULTS:
TOTAL SYSTEM COST = .393 x 1.36
= $0.534 (JANUARY '80 DOLLARS)
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THE BDM CORPORATION
SYSTEM COST DATA
PROCESS:
SYSTEM:
UNIT OPERATION NUMBER:
SUBSYSTEM:
REFERENCE SOURCE FOR COSTING
REFERENCE SYSTEM COST:
BABCOCK & WILCOX
10-INSTRUMENTATION AND CONTROL
N/A
N/A
VENDOR ESTIMATE FROM GENERAL ELECTRIC
$1.5 MILLION FOR A SYSTEM WITH CAPACITY
SUFFICIENT FOR TVA NEEDS. IT IS BASED
UPON A HONEYWELL 4500 SYSTEM.
REFERENCE CAPACITY:	 N/A
TVA CAPACITY:	 N/A
RECOMMENDED CAPACITY EXPONENT: 	 N/A
EXPLANATORY COMMENTS:
THE SYSTEM CONTAINS JUST THE NECESSARY MATERIAL FOR THE CENTRALIZED
REMOTE FACILITY. IT CONTAINS SUFFICIENT CABLE TO TRANSMIT SIGNALS
FROM THE PROCESS UNITS; DATA PROCESSING EQUIPMENT, SOFTWARE PACKAGES
FOR THE ANALYSIS OF INCOMING DATA, AND DISPLAY PANELS FOR PRESENTATION
OF DATA. THIS SYSTEM DOES NOT INCLUDE LOCAL CONTROLS FOR DIRECT OPERA-
TION OF INDIVIDUAL SYSTEMS.
COMPUTATION METHOD:
TOTAL DIRECT COST = (1 + INSTALLATION FACTOR) x REFERENCE COST
TOTAL SYSTEM COST = 0 + INDIRECT COST FACTOR) x TOTAL DIRECT COST
INPUTS:
FIELD INSTALLATION FACTOR = 1.10 (ASSUMED)
TOTAL DIRECT COSTS = $3.15 x 10 6 (JANUARY '80 DOLLARS)
INDIRECT COST FACTOR = 0.289 (ASSUMED 90/10 M/L RATIO)
RESULTS:
TOTAL SYSTEM COST = $4.06035
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r
SYSTEM COST DATA
REFERENCE SYSTEM COST:
BABCOCK & WILCOX
11-COAL HANDLING
10
N/A
RESOURCE ENGINEERING, INC. ESTIMATE BASED
ON IN-HOUSE COST DATA. SEE DETAILED
EQUIPMENT LISTING WHICH FOLLOWS.
$48.1 x 10 6 (JANUARY '80 DOLLARS) (TOTAL
DIRECT COST)
PROCESS:
SYSTEM:
UNIT OPERATION NUMBER:
SUBSYSTEM:
REFERENCE SOURCE FOR COSTING:
REFERENCE CAPACITY:	 20,000 TPD
TVA CAPACITY:	 20,000 TPD
RECOMMENDED CAPACITY EXPONENT:	 N/A
EXPLANATORY COMMENTS:
1.
	
	 THIS SYSTEM IS SIZED TO SERVE THE NEEDS OF ALL FOUR (4) MODULES
TO BE BUILT ON THE TVA FACILITY.
COMPUTATION METHOD:
TOTAL SYSTEM COST = TOTAL DIRECT COST x (I + INDIRECT COST FACTOR)
INPUTS:
TOTAL DIRECT COST (E+M+L) = $48.1 x 10 6 (JANUARY '80 DOLLARS)
INDIRECT COST FACTOR = .335 (80/20 ASSUMED M/L RATIO FOR SOLIDS
HANDLING)
RESULTS:
TOTAL SYSTEM COST = $64.2135 x 10 6 (JANUARY '80 DOLLARS)
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THE BDM CORPORATION
SYSTEM 11
COAL HANDLING
(EQUIPMENT FACTORED COSTS)
DESCRIPTION JAN '80 $ x 510 6)
1. Continuous barge unloader, elevator type,
3,000-3,500 TPH,	 including dock, moorings,
surge bin, conveyors $	 10.0
2. Open coal	 storage piles,	 1.8 x 10 6 tons
Double windows	 100'	 high x (2 x 240') wide x 2,800'
Costs for site preparation, 	 stockpiling conveyors,
stacker/reclaiming equipment, mobile equipment 30.0
3. Rotary brakers,	 three (2N,	 1S),	 1,000 TPH each
50 hp each,	 12'	 x 22'	 each 1.0
4. Concrete silos,	 four,	 11,750 tons each,
67'	 x	 150'	 each 6.0
5. Truck dump hopper, 2,000 tons 0.2
6. Conveyors not included above 0.3
a.	 Truck station to crusher, 	 500 TPH
36" x 500 ft., 0 elevation, 42G fpm,	 32 hp
b.	 Crusher to silos,	 2,160 TPH
60"	 x 700 ft.,	 150 ft.	 elevation, 470 hp,
600 fpm 0.6
TOTAL DIRECT COSTS (E+M+L) = 	 $	 48.1
D-167
NCC
J •-Op WO JO Z m00 Q01 ^ h-
^ W
H HW N ZO } W
V1 O S
N Z h-
Z K^ ^O V1 J W
J W ^aL ZJ U Q ^
^ O S$ ^ J
p, J Q
d h-h- x O ^-»
Z O U aW U Q
,^ J U
E- ^r
N 3W W
> 08 h-Z N
^-+ nG Y
U V1
J O
Q U
h- m
d mQU
NW
►r
h^
J et Q
^ r ^
U N ^ NQ O
W Q ^ Q
^D ^D
Q W W
C
W
Z
W0
Nh- hN i
U
U }	 ^W U
I	 I
•J h-	 J	 hV1 O O O O O O Q Z O O O O O O Q 	 ►Z Z Z Z Z Z O Z Z Z Z Z ZO	 J	 O O
!-	 W W W W W W m t/1 W W W W W W md	 F- h- ^ !- h- h- h- ^ N h- h- h- !^ ►- h- ^	 i
►-+	 UNt/'f V1NN V1tn WNtlfNl/1NNN	 ^
U	 d' V) c!f V1 N V 'I t/'1 O t/1 Vf N N N t,/)	 vVf	 ►^mmmmm0 Cmmmmtam
W	 p > > > > > > d > > > > >
p	 N N V f N 0 N V 1 N N N N V 1J J
S Q d	 <
W H H	 h
^	 O O	 G
H	 h
4
D-168
THE BDM CORPORATION
1
i
SYSTEM COST DATA
PROCESS:
A
SYSTEM:
UNIT OPERATION NUMBER:
SUBSYSTEM:
REFERENCE SOURCE FOR COSTING
REFERENCE SYSTEM COST:
REFERENCE CAPACITY:
TVA CAPACITY:
RECOMMENDED CAPACITY EXPONENT:
Euni AAIATAOV PAKAIAE\ITC.
BABCOCK & WILCOX
12-SOLIDS WASTE RECYCLING/DISPOSAL
81
N/A
MITTELHAUSER ESTIMATE (FROM IN-HOUSE
COST DATA BASE)
$16.1 x 10 6 (JANUARY '80 DOLLARS) (TOTAL
DIRECT COSTS) (SEE BELOW)
N/A
61,000 #/HR SOLIDS (DRY), 2319 GAL/HR
H2O W/SOLIDS
N/A
1. SYSTEM IS ESSENTIALLY AN EXCAVATED 20 YEARS AREA FOR SOLID
DISPOSAL. INCLUDES EXCAVATION AND CONSTRUCT OF CLAY LINED
DISPOSAL AREA. RUN OFF HOLDING POND.
2. INSTALLED COST OF SOLIDS DISPOSAL AREA = 	 $10 x 1066
INSTALLED COST OF RUN OFF COLLECTION BASIN = 6.1 x 10
(BOTH ARE LINED W/CLAY LINER) 	 $16.1 x 106
3. LAND COSTS WERE NOT INCLUDED
COMPUTATION METHOD:
TOTAL SYSTEM COST = TOTAL DIRECT COST x 0 + INDIRECT COST FACTOR)
INPUTS:
TOTAL DIRECT COST = $16.1 x 10 6 (JANUARY '80 DOLLARS)
INDIRECT COST FACTOR = 0.335 (80/20 ASSUMED M/L RATIO FOR SOLIDS
HANDLING)
RESULTS:
TOTAL SYSTEM COST = $21.494 x 10 6 (JANUARY '80 DOLLARS)
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SYSTEM COST DATA
PROCESS:	 BABCOCK & WILCOX
SYSTEM:	 13-BYPRODUCTS PROCESSING
UNIT OPERATION NUMBER: 	 83-SULFUR STORAGE & LOADING
SUBSYSTEM:	 N/A
REFERENCE SOURCE FOR COSTING:	 MITTELHAUSER (IN-HOUSE COST DATA BASE)
REFERENCE SYSTEM COST:	 $1 x 106 (JANUARY '80 DOLLARS)
REFERENCE CAPACITY:	 N/A
TVA CAPACITY:	 N/A
RECOMMENDED CAPACITY EXPONENT: 	 N/A
EXPLANATORY COMMENTS:	 N/A
COMPUTATION METHOD:	 N/A
INPUTS:	 N/A
RESULTS:
TOTAL SYSTEM COST = $1 x 10 6 FOR EACH MODULE OR $4 MILLION FOR ENTIRE
FACILITY
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SYSTEM COST DATA
4
PROCESS:	 BABCOCK & WILCOX
SYSTEM:	 14-PLANT POWER
UNIT OPERATION NUMBER: 	 87
x
SUBSYSTEM:	 N/A
REFERENCE SOURCE FOR COSTING:
	 GUTHRIE COST REFERENCE DATA, p. 363
REFERENCE SYSTEM COST:
	 $102.62 (1970 DOLLARS/KILOWATT) (FACTOR
FOR ELECTRICAL DISTRIBUTION FIELD INSTAL-
;	 LATION COSTS IN NORMAL RANGE)
REFERENCE CAPACITY:	 N/A
TVA CAPACITY:	 5800 KW
RECOMMENDED CAPACITY EXPONENT:	 N/A
f
EXPLANATORY COMMENTS:
THIS PROCESS DOES NOT INCLUDE ANY POWER GENERATING CAPACITY. SYSTEM
COSTS REPP.FSENT ONLY POWER DISTRIBUTION NEEDS.
COMPUTATION METHOD:
SYSTEM "OST = KILOWATT REQUIREMENT x TOTAL DIRECT COST FACTOR x
(1 + INDIRECT COST FACTOR) x ESCALATION FACTOR FOR JANUARY '80
DOLLARS
INPUTS:
KILOWATT REQUIREMENT = 5800 KW
TOTAL DIRECT COST FACTOR = $102.62 (1970 DOLLARS/PER KILOWATT)
INDIRECT COST FACTOR = 0.469 (BASED UPON 0.72 L/M RATIO)
ESCALATION FACTOR = 1.988 (FROM 1970 TO 1980 DOLLARS)
RESULTS:
TOTAL SYSTEM COST = $1.738 x 10 6 JANUARY '80 DOLLARS
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SYSTEM COST DATA
BABCOCK & WILCOX
15-STEAM GENERATION/DISTRIBUTION
84
N/A
GUTHRIE COST REFERENCE DATA
PROCESS PLANT ESTIMATED EVALUATION AND
CONTROL, p. 365
TOTAL DIRECT COST FACTOR = 1.68 (1570
DOLLARS PER LBS/HR)
N/A
TVA CAPACITY:	 STEAM REQUIREMENT = 923,300 LBS/HR
;.	 RECOMMENDED CAPACITY EXPONENT: 	 N/A
EXPLANATORY COMMENTS:
SYSTEM DESIGN DOES NOT REQUIRE ANY INDEPENDENT STEAM GENERATION
BOILERS. SYSTEM COSTS REPRESENT DISTRIBUTION REQUIREMENTS INCLUDING
PIPING, TRAPS, AND SUPERHEATERS.
COMPUTATION METHOD:
TOTAL SYSTEM COST = STEAM REQUIREMENT x TOTAL DIRECT COST FACTOR x
0 + INDIRECT COST FACTOR) x ESCALATION FACTOR
INPUTS:
STEAM REQUIREMENT = 923,300 LBS/HR.
TOTAL DIRECT COST FACTOR = 1.68 (1970 DOLLARS PER LBS/HR.)
INDIRECT COST FACTOR = 0.488
ESCALATION FACTOR = 1.988 (FROM 1970 TO 1980 DOLLARS)
RESULTS:
TOTAL SYSTEM COST = $4.589 x 10 6 (JANUARY '80 DOLLARS)
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^r
SYSTEM COST DATA	 1
PROCESS:	 BABCOCK & WILLOX
SYSTEM:	 16—WATER SUPPLY
x
UNIT OPERATION NUMBER:	 85
s
SUBSYSTEM:	 DEMINERALIZATION	 o}
REFERENCE SOURCE FOR COSTING:	 MITTELP''k	 :.R ESTIMATED DESIGN EQUIPMENT
COSTS (..r BELOW)
REFERENCE SYSTEM COST:	 $2,312,000 (JANUARY '80 DOLLARS) (SEE
BELOW)
REFERENCE CAPACITY.	 N/A
TVA CAPACITY:
	 N/A
RECOMMENDED CAPACITY EXPONENT:	 N/A
EXPLANATORY COMMENTS:
	
N/A
u
COMPUTATION METHOD:
	
N/A
TOTAL SYSTEM COST = (INSTALLED COST — CONTINGENCY 	 x (1 { INDIRECT
COST FACTOR)
CONTINGENCY2 = TOTAL' SYSTEM COST x CONTINGENCY FACTOR 2
	3
i
INPUTS:
REFERENCE SYSTEM COST
PRESSURE FILTERS	 $	 54,000
DEMINERALIZERS	 2,130,000
CHEM.	 STORAGE TANKS	 53,000
CONTINGENCY I	75,000
INCLUDE PUMPS, CHEM.	 FEED,	 INSTRUMENTS $2,312,000
INDIRECT COST FACTOR = 0.36 (75/25 ASSUMED M/L RATIO FOR MIXED
PROCESSES)
CONTINGENCY FACTOR 	 = 0.05
RESULTS:
TOTAL SYSTEM COST = $3,042.320 (JANUARY '80 DOLLARS)
CONTINGENCY2 = $0.152 x 106
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SYSTEM COST DATA
PROCESS:	 BABCOCK & WILCOX
16-WATER SUPPLY
85
RAW WATER CLAnIFICATION
MITTELHAUSER IN-HOUSE COST DATA BASE
$1.4 x 106 (JANUARY '80 DOLLARS)
(FACTORED FROM K-T COST ESTIMATES)
SYSTEM:
UNIT OPERATION NUMBER:
SUBSYSTEM:
REFERENCE SOURCE FOR COSTING:
REFERENCE SYSTEM COST:
REFERENCE CAPACITY:	 N/A
TVA CAPACITY:	 N/A
RECOMMENDED CAPACITY EXPONENT:	 N/A
EXPLANATORY COMMENTS:
REFERENCE SYSTEM COST INCLUDES FIRE POND, CLARIFIER, RECARBONATOR,
CHEMICAL FEED EQUIPMENT, PUMPS AND INSTRUMENTS)
COMPUTATION METHOD:
TOTAL SYSTEM COST = REFERENCE SYSTEM COST x (1 + INDIRECT COST FACTOR)
INPUTS:
REFERENCE SYSTEM COST = $1.4 x 106
INDIRECT COST FACTOR = 0.36 (75/25 ASSUMED "NORMAL" M/L RATIO)
RESULTS:
TOTAL SYSTEM COST = $1,904 x 10 6 (JANUARY '80 DOLLARS)
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F
SYSTEM COST DATA
PROCESS:
	
BABCOCK & WILCOX
h	
SYSTEM:	 17-COOLING WATER SYSTEM
UNIT OPERATION NUMBER:	 39
SUBSYSTEM:	 GASIFIER COOLING TOWER
REFERENCE SOURCE FOR COSTING:	 MITTELHAUSER ESTIMATE
REFERENCE SUBSYSTEM COST: 	 $0.460 x 106 (DIRECT COST ONLY QTR '80)
REFERENCE CAPACITY:	 N/A
i
TVA CAPACITY:	 5917 GPM CIRC. RATE
RECOMMENDED CAPACITY EXPONENT:	 N/A
EXPLANATORY COMMENTS:
DIRECT COST, (INCL. PUMPS, CONCRETE, ETC) _ $460,000 (1ST QTR 80)
1
COMPUTATION METHOD:
TOTAL SUBSYSTEM COST = REFERENCE SYSTEM COST x (1 + INDIRECT
COST FACTOR)
INPUTS:
REFERENCE SYSTEM COST = $460,000 (JANUARY 1 80 DOLLARS)
INDIRECT COST FACIO R = 0.36 (75/25 ASSUMED M/L RATIO)
RESULTS:
TOTAL SUBSYSTEM COST = $625,600 (JANUARY '80 DOLLARS)
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REFERENCE CAPACITY:
TVA CAPACITY:
RECOMMENDED CAPACITY EXPONENT:
SYSTEM COST DATA
BABCOCK & WILCOX
17-COOLING WATER SYSTEM
39
UTILITY COOLING TOWER
MITTELHAUSER ESTIMATE
$4.47 x 106
 (JANUARY 1980 DOLLARS)
(DIRECT COST)
N/A
76,500 GPM CIRC. RATE
N/A
I4
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r
PROCESS:
a SYSTEM:
UNIT OPERATION NUMBER:
SUBSYSTEM:
REFERENCE SOURCE FOR COSTING:
i	 REFERENCE SUBSYSTEM COST:
i
DIREL'T COST, (INCL. PUMPS, CONCRETE, ETC) _ $4,470,000 (1ST QTR 80)
COMPUTATION METHOD:
TOTAL SUBSYSTEM COST = REFERENCE SUBSYSTEM COST x (1 + INDIRECT
COST ~ACTOR)
INPUTS:
REFERENCE SUBSYSTEM COST = $4.470 x 10 6 (JANUARY 1980 DOLLARS)
INDIRECT COST FACTOR = 0.36 (ASSUMED "NORMAL" M/L RATIO FOR MIXED
PROCESSES)
RESULTS:
TOTAL SUBSYSTEM COST = $6.079 x 106 (JANUARY '80 DOLLARS)
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SYSTEM COST DATA
PROCESS:
SYSTEM:
UNIT OPERATION NUMBER:
SUBSYSTEM:
REFERENCE SOURCE FOR COSTING:
REFERENCE SUBSYSTEM COST:
REFERENCE CAPACITY:
TVA CAPACITY:
RECOMMENDED CAPACITY EXPONENT:
BABCOCK & WILCOX
17-COOLING WATER SYSTEM
39
EVAPORATOR
MITTELHAUSER IN-HOUSE COST DATA BASE
$.6 x 106 (DIRECT COST ONLY JANUARY 1980
DO ►.,LARS)
N/A
N/A
N/A
N/A
COMPUTATION METHOD:
TOTAL SUBSYSTEM COST = REFERENCE SUBSYSTEM COST x (1 + INDIRECT
COST FACTOR)
INPUTS:
REFERENCE SUBSYSTEM COST = $600,000 (JANUARY 1980 DOLLARS)
INDIRECT COST FACTOR = 0.36 (75/25 ASSUMED M/L RATIO FOR MIXED
PROCESSES)
RESULTS:
TOTAL SUBSYSTEM COST = $816,000 (JANUARY '80 DOLLARS)
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SYSTEM COST DATA
BABCOCK & WILCOX
18-WASTE WATER TREATMENT
33
PROCESS CONDENSATE TREATMENT
MITTELHAUSER IN-HOUSE COST DATA BASE
$108,000 (DIRECT COST ONLY JANUARY 1980
DOLLARS)
PROCESS:
A
SYSTEM:
UNIT OPERATION NUMBER:
SUBSYSTEM:
REFERENCE SOURCE FOR COSTING:
REFERENCE SYSTEM COST:
REFERENCE CAPACITY:	 N/A
TVA CAPACITY:	 N/A
RECOMMENDED CAPACITY EXPONENT:	 N/A
EXPLANATORY COMMENTS:
1.	 INCLUDES CLARIFIER, PUMPS, CHEMICAL FEED EQUIPMENT, AND
INSTRUMENTS
COMPUTATION METHOD:
TOTAL SYSTEM COST = REFERENCE SYSTEM COST x (1 + INDIRECT COST FACTOR)
INPUTS:
REFERENCE SYSTEM COST = $.108 x 10 6 (JANUARY 1980 DOLLARS)
INDIRECT COST FACTOR = 0.37 11.75/25 ASSUMED M/L RATIO FOR CHEMICAL
PROCESS SYSTEMS)
RESULTS:
TOTAL SYSTEM COST = $148,000 (JANUARY 1 80 DOLLARS)
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SYSTEM COST DATA
PROCESS:
SYSTEM:
UNIT OPERATION NUMBER:
SUBSYSTEM:
REFERENCE SOURCE FOR COSTING:
REFERENCE SYSTEM COST:
REFERENCE CAPACITY:
TVA CAPACITY:
BABCOCK & WILCOX
19-BUILDING AND SUPPORT FACILITIES
88
N/A
EVALUATION OF INTERMEDIATE-BTU COAL
GASIFICATION  SYS S FOR R 0 I7TTNG
POWER PLANTS, EPA AF-531, AUGUST 1977
N/A
N/A
N/A
RECOMMENDED CAPACITY EXPONENT:
	 N/A
EXPLANATORY COMMENTS:
INVESTMENT FOR SERVICE FACILITIES SUCH AS MAINTENANCE SHOPS, STORES,
COMMUNICATIONS, SECURITY, AND OFFICES IS ESTIMATED AT 4.9 PERCENT OF
DIRECT INVESTMENT. THIS FACTOR WAS DERIVED BY TVA BASED ON ITS CON-
STRUCTION EXPERIENCE.
COMPUTATION METHOD:
TOTAL SYSTEM COST = TOTAL DIRECT SYSTEM INVESTMENT x (.049) WHERE:
1. TOTAL DIRECT SYSTEM INVESTMENTS = TOTAL SYSTEM CAPITAL INVESTMENTS
- INDIRECT COSTS
2. = TSCI-TDSI x INDIRECT COST FACTOR
3	
(T- + INDIRECT COST FACTOR) x TSCI
INPUTS:
INDIRECT COST FACTOR = 0.36 (ASSUMED "NORMAL" M/L RATIO)
TOTAL SYSTEM CAPITAL INVESTMENT (LESS BUILDINGS & SUPPORT)
$1928.354 x 106
RESULTS:
TOTAL DIRECT SYSTEM INVESTMENTS = $1417.91 x 106
TOTAL SYSTEM COST = $69.477 x 106
 (JANUARY '80 DOLLARS)
D-186
v^
IQ
J Q1
J ^-
O
^	 WO N J
O Z W m
W ^
h- J h-
LL V1 rr Z
O N Q uj uj
V)	 LL	 F-
Z	 V:
O V) h- L.
r N DL `!
J W O Z
J UCL.	 -+
..,	 r3 a.
`^ a' O J
a N Q
h-	 X oP!	 ►-^Z O d
W U L7 QZ J Z U
N 30 ^
W J Wa	 as ^-^ h-
Z	 O Vf
U	 V)
J O
Q U
m►, Q
a mQ
U
W
J
r.r
U
Q
LL
J
WZW
G7
THE BDM CORPORATION
r
Q
O►
tD
N
N
O
U
h-
U
uj
Z
J
V1 C OOOOOQ
O_Z J Z Z Z Z Z Z O
W W W WLUWm
h- h- h- h- h- h- h- =a_ U of to to um V) V) to
W D-?Y>-Y>r
to VN Lm%mVmtoU
^ m m m m m mV1
W
Vf to to sn Vf V)O J
Q
h-W
Oh-
H
i
O
}
H	 J
Z O O O Q O O Q
V Z Z Z Z Z Z O
V) W W W W W W C^V1F-h-h-h-h-F-^
W Vf N to to N N V)
O N 6n t n V N V t (AC m m m m m mx 0 0 0 0 0
v) V) V1 L-1 to Vf
J
Q
H
O
O
W
i
u
h
Fi
L
F
C
G
L
h
e
h
C
D- 187
THE SDIVI CORPORATION
1-1Z
I
b.	 Babcock and Wilcox "Instant Plant" Capital Costs
Y.
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C.	 Babcock and Wilcox Operations and Maintenance Costs
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COMPENSATION
JOB DESCRIPTION RATE
1.	 OPERATING LABOR
MECHANICAL UNIT
FOREMAN $21 , FOO/YEAR
ELECTRICIAN $14.50/HR
COAL HAULING
FOREMAN $14.00/HR
LABORER $ 8.50/HR
HEAD OPERATOR $13.00/HR
INSTRUMENT UNIT
FOREMAN $21,600/YEAR
INSTRUMENT MECHANIC $14.50/HR
CLASS C OPERATOR $15,200/YR
CLASS A OPERATOR $17,900/YR
PLANT LABORER $13,100/YR
CLASS B OPERATOR $16,400/YR
UNIT OPERATOR $20,300/YR
SUBTOTAL OPERATING LABOR
II	 SUPERVISION
PLANT OPERATING
SUPERVISOR $34,500/YR
YARD OPERATIONS
SUPERVISOR $24,000/YR
SHIFT ENGINEER $27,600/YR
SUBTOTAL SUPERVISION
TOTAL STAFF REQUIREMENTS
'^ at
3F
THE BDM CORPORATION
OPERATING COST NJA
PROCESS:	 Babcock and Wilcox
ITEM:	 Staffing Requirements Costs
REFERENCE: TVA Design Criteria and Staffing Needs defined by
BDM/Mittelhauser
METHOD:
HRS/	 COST/
YEAR	 YEAR	 FRINGES	 TOTAL
2,080 $ 21,600 1.42 30,672
2,080 $ 30,160 0 30,160
4,160 $ 58,240 0 58,240
4,160 $ 35,360 0 35,360
2,080 $ 27,040 0 27,040
2,080 $ 21,600 1.42 30,F72
2,080 $ 30,160 0 30,160
2,912 $ 21,280 1.42 30,218
61,152 $526,260 1.42 747,289
11,648 $ 73,360 1.42 104,171
20,384 $160,720 1.42 228,222
26,208 $255,780 1.42 363,208
141,024 $1,715,412
2,080 $ 34,500 1.42 48,990
4,160 $ 48,000 1.42 68,160
23,712 $314,640 1.42 446,789
29,952 $563,939
170,976 $2,279,351
D-199
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ANNUAL MODULE OPERATING COSTS FOR EXPECTED OPERATIONS
BABCOCK AND WILCOX PROCESS
AT 90 PERCENT OPERATING CAPACITY
COST	 ANNUAL
NET	 ANNUAL
	
PER	 COST
ITEM DESCRIPTION	 UNITS
	 REQUIREMENTS REQUIREMENTS 	 UNIT	 'Jbl
FEEDSTOCK: (KENTUCKY 09 SEAM,	 MMBTU	 1,098 . 105	 3.607 . 10 7	$1.251
DEEP MINE)-	 MMBTU:OAY	 MMOTU/YEAR	 MMBTU	 $45 087
CATALYST 8 CHEMICAL MAKE-UP 	 $	 236
SUBTOTAL FEEDSTOCK 8 CATALYST 	 $45.323
CHEMICALS
ELECTRIC POWER - PK/AVG.
	
LOAD KWH
	 5,800 45.727,200 $0.027 , ;35
FACTOR	 1,5 KW KWHlYEAR KWH
WATER 4,000,320 1,314,100,000 3 $	 1	 051
KGAL
	 GAL/OAY GAL/YEAR v ,
OPERATING LA80R 141,024 141,024 $12.16/ $	 1.715
PERSON MRS.
	 HRS,/YEAR HRS./YEAR HR.
OPERATING SUPPLIES (15% OF	 O.L.) $	 .257
MAINTENANCE LABOR 0 6% OF -1/4 OF TFI) S 9.749
MAINTENANCE SUPPLIES (2.4`< OF	 1/4 OF
	 TFI) $14.623
SUPERVISION 29,952 29,952 $18.83/ $	 .564
PERSON HRS,	 HRS./YEAR HAS, HR.
GENERAL PLANT STAFF (30% OF O.L.
	 AND M.L	 AND SUP) 5	 3,608
ADMINISTRATION AND GENERAL OVERHEAD
	 (5t OF 08M LESS FEEDSTOCK AND CHEM.) S	 1.640
PROPERTY TAXES AND INSURANCE
-0-
GROSS ANNUAL OPERATING 6
MAINTENANCE COSTS $34.442
BYPRODUCTS CREDITS -0-
NET ANNUAL OPERATING 8
MAINTENANCE COSTS
TO T AL FEEDSTOCK, CAT S CHEM S
06M COSTS $79 765
' MEAN STU VALUE OF FEEDSTOCK = 10,980 8TU/L8.
D-200
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d.	 Babcock and Wilcox Present Value of Costs, Product Prices, and Cash
Flow
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THE BDM CORPORATION
SYSTEM COST DATA
	
1 1
	 '
PROCESS:
	
BGC-LURGI
SYSTEM:
	
1-COAL PREPARATION & FEED
UNIT OPERATION NUMBER:	 11
SUBSYSTEM:	 N/A
REFERENCE SOURCE FOR COSTING:	 N/A
REFERENCE SYSTEM COST: 	 N/A
REFERENCE CAPACITY:	 N/A
TVA CAPACITY:	 N/A
RECOMMENDED CAPACITY EXPONENT:	 N/A
EXPLANATORY COMMENTS:
INCLUDED IN FOLLOWING SHEETS FOR SYSTEM 2
COMPUTATION METHOD: 	 N/A
Pptcpn'A'^ P.4,,,
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THE 801►^ CORPORATION
PROCESS.
SYSTEM:
UNIT OPERATION NUMBER:
SUBSYSTEM:
REFERENCE SOURCE FOR COSTING:
REFERENCE SYSTEM COST:
REFERENCE CAPACITY:
TVA PADAPTTV.
RECOMMENDED CAPACITY EXPONENT
11
GASIFIERS
(1) EPRI-642 CASE MXSC
GASIFIER + ASH HANDLING
(2) EPRI-244 CASE MA
GASIFIER + ASH HANDLING
(1) $49,628,000 MID - '76 DOLLARS
(INSTALLED) GASIFIER + ASH HANDLING
(2) $66.21 x 106 MID - '75 DOLLARS
GASIFIER + ASH HANDLING
6 OPERATING GASIFIERS + 2 SPARES;
ASH CAPACITY = 1,000 TONS/DAY
2 OPERATING GASIFIERS + 1 SPARE;
ASH CAPACITY = 980 TONS/DAY
(1) GASIFIERS = ( 38) 1
(2) ASH HANDLING = 0.6
EXPLANATORY COMMENTS:
1.	 SOME OF THE FOLLOWING COMPUTATION WAS PERFORMED TO REMOVE ASH
HANDLING FROM A TOTAL REFERENCE COST. THE PERCENT ASH HANDLING
WAS KNOWN FROM THE EPRI-244, CASE MA.
COMPUTATION METHOD:
TOTAL S ' ,fSTEM COST = 3/8 x [REFERENCE COST (642,MXSC) - ASH HANDLING
"OST (244,MA)] x ESCALATION FACTOR
ASH HANDLING COST (244,MA) = v.2163 x (AF-244 MA REFERENCE COST FOR
GASIFICATION AND ASH HANDLING) x CAPACITY FACTOR x ESCALATION FACTOR
(244,MA)
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SYSTEM COST DATA (CONTINUED)
INPUTS:
REFERENCE SYSTEM COSTS (642,MXSC) = $49,628,000 (MID '76 DOLLARS)
REFERENCE SYSTEM COSTS (244,MA) = $66.21 x 10 6 (MID-'75 DOLLARS)
ESCALATION FACTOR (244,MA) = 1.053 (TO JANUARY '76 DOLLARS FROM
MID-7! DOLLARS)
CAPACITY FACTOR = (980/1000)0.6
ESCALATION FACTOR = 1.30 (TO JAN. '80 DOLLARS FROM JAN '76 DOLLARS)
ASH HANDLING COST (244,MA) = 0.2163 x $66.21 x 106 x
(980/1000) 0.6 x 1.053 = $14.90 x 10 6 (MID - '76 DOLLARS)
RESULTS:
TOTAL SUBSYSTEM COST = $16.93 x 10 6 (JANUARY '80 DOLLARS)
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SYSTEM COST DATA
PROCESS:	 BGC-LURGI
SYSTEM:	 2-GASIFICATION
UNIT OPERATION NUMBER: 	 21
SUBSYSTEM:	 ASH HANDLING
REFERENCE SOURCE FOR COSTI_NG: 	 EPRI-244, CASE MA
REFERENCE SYSTEM COST:	 $66.21 x 106 (MID '75 DOLLARS)
REFERENCE CAPACITY: 	 1,000 TPD
TVA CAPACITY:	 730 TPD
RECOMMENDED CAPACITY EXPONENT:	 0.6
EXPLANATORY COMMENTS:	 N/A
COMPUTATION METHOD:
TOTAL SUBSYSTEM COST = PROPORTION OF REFERENCE SYSTEM COST (RSC) x
REFERENCE SYSTEM COST x CAPACITY FACTOR x ESCALATION FACTOR
INPUTS:
REFERENCE SYSTEM COST = $66.21 x 106 (MID '75 DOLLARS)
PROPORTION OF RSC = .2163
CAPACITY FACTOR = (730/1000) 0 6 = 82
ESCALATION FACTOR = 1.37 (FROM MID '75 DOLLARS TO JAN. '80 DOLLARS)
RESULTS:
TOTAL SUBSYSTEM COST = $16.25 x 10 6 (JAN. '80 DOLLARS)
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THE BDM CORPORATION
s s
SYSTEM COST DATA
PROCESS:
SYSTEM:
UNIT OPERATION NUMBER:
SUBSYSTEM:
REFERENCE SOURCE FOR COSTING:
REFERENCE SYSTEM COST:
REFERENCE CAPACITY:
TVA CAPACITY:
RECOMMENDED CAPACITY EXPONENT:
EXPLANATORY COMMENTS:
COMPUTATION METHOD:
BGC-LURGI
3-GAS COOLING
21
N/A
EPRI AF-642 CASE MXSC
$8.94 x 106
 (MID '76 DOLLARS)
109.8 x 106 BTU/HR
130.9 x 10 6 BTU/HR
0.6
N/A
EPRI COST 	 BTU/HR 0.6
TVA SYSTEM COST =
	
3	
x(TVA
EPRI BTU HR
TOTAL SYSTEM COST = TVA SYSTEM COST x ESCALATION FACTOR
INPUTS:
EPRI COST = $8.94 x 106 (MID '76 DOLLARS)
0.6
CAPACITY FACTOR = 130.9
1 
ESCALATION FACTOR = 1.30 (1976 TO 1980 DOLLARS)
RESULTS:
TVA SYSTEM COST = $ 1 .31 x 106 (MID '76 DOLLARS)
TOTAL SYSTEM COST = $4.3 x 10 6 (JAN. '80 DOLLARS)
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SYSTEM COST DATA
PROCESS:	 BGC-LURGI
SYSTEM:	 4-ACID GAS REMOVAL (SELEXOL)
UNIT OPERATION NUMBER:	 22
SUBSYSTEM:	 N/A
KFERENCE SOURCE FOR COSTING:	 EPRI AF-916 CASE 48
REFERENCE SYSTEM COST:	 $54,227,000 (MID '76 DOLLARS)
REFERENCE CAPACITY:	 407,775 ACFH
TVA CAPACITY:	 389,204.1 AFCH
RECOMMENDED CAPACITY EXPONENT:	 0.6
EXPLANATORY COMMENTS:	 N/A
COMPUTATION METHOD:
TOTAL SYSTFM COST = REFERENCE SYSTEM COST x CAPACITY FACTOR x
EXCALATION FACTOR
INPUTS:
REFERENCE SYSTEM COST = $54,227,000 (MID '76 DOLLARS)
(EPRICAPACITY FACTOR =	
TVA ACFH
1/3 x 
	
ACFH 0.6
1/3 x (389,204.1/407,775) 0.6 = .324
ESCALATION FACTOR = 1.30 (TO JANUARY '80 DOLLARS)
RESULTS:
TOTAL SYSTEM COST = $22.86 x 106 (JANUARY '80 DOLLARS)
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SYSTEM COST DATA
PROCESS:
SYSTEM:
UNIT OPERATION NUMBER:
SUBSYSTEM:
REFERENCE SOURCE FOR COSTING:
REFERENCE SYSTEM COST:
REFERENCE CAPACITY:
TVA CAPACITY:
RECOMMENDED CAPACITY EXPONENT:
EXPLANATORY COMMENTS:
BGC-LURGI
5-SULFUR RECOVERY & TAIL GAS TREATING
36
N/A
DOE REPORT FE-1775-18, PLANT 2
9,032,000 (MID '77 DOLLARS)
(TOTAL DIRECT COSTS)
181.2 LT/O SULFUR PRODUCT
179.4 LT/D
N/A
.i
1. PROCESS NOTE: NORMAL OPERATING RATE OF PLANT 2 IS 240 M/H FEED
ALTHOUGH DESIGN IS 527.5 M/H
2. PROVIDE 2 TRAINS FOR MODULE 1; 1 OPERATING PLUS 1 SPARE, AND
1 TRAIN FOR EACH ADDITIONAL MODULE.
COMPUTATION METHOD:
TOTAL SYSTEM CULT = TOTAL DIRECT COSTS x (1 + INDIRECT COST FACTOR) x
CAPACI'T'Y FACTOR x ESCALATION FACTOR
INPUTS:
TOTAL DIRECT COSTS: $9.032 x 10 6 (JAN. '77 DOLLARS)
INDIRECT COST FACTOR: 0.10 (INCLUDES INDIRECT CONSTRUCTION ENGINEERING/
HOME OFFICE COSTS)
CAPACITY FACTOR: (179.4/181.2) 0 ' 6 = .994
ESCALATION FACTOR: 1.22 (TO JANUARY '80 DOLLARS)
RESULTS:
TOTAL SYSTEM COST (MODULE 1): $24.08 x 106
TOTAL SYSTEM COST (MODULE 2-4): $12.04 x 106
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SYSTEM COST DA(A
PROCESS:
SYSTEM:
UNIT OPERATION NLABER:
SUBSYSTEM:
REFERENCE SOURCE FOR COSTING:
BGC-LURGI
6-AIR SEPARATION PLANT
80
N/A
MITTELHAUSER COST CURVES (ENCLOSED WITH
LURGI)
$34.75 x 106 (JAN. '80 DOLLARS) EACH
PLANT (5 REQUIRED)
REFERENCE CAPACITY:	 N/A
TVA CAPACITY:	 5 @ 1656 TPD @ 514.7 psia 02
RECOMMENDED CAPACITY EXPONENT:	 N/A
EXPLANATORY COMMENTS:
2 INSTALLED WITH FIRST MODULE AND 1 WITH EACH ADDITIONAL MODULE.
COMPUTATION METHOD:
TOTAL SYSTEM COST - NO. OF UNITS x REFERENCE SYSTEM COST
MODULE 1 = 2 x REFERENCE SYSTEM COST
MODULE 2-4 = REFERENCE SYSTEM COST (PER MODULE)
INPUTS:
REFERENCE SYSTEM COST: $34.75 r 10 6 (JAN. '80 DOLLARS)
RESULTS:
TOTAL MODULE 1 COST:	 $ 69.50 x 106 (JANUARY '80 DOLLARS)
TOTAL MODULES 2-4 COST: $ 34.75 x 106 (JANUARY '80 DOLLARS)
TOTAL FACILITY COST:	 $173.75 x 106 (JANUARY '80 DOLLARS)
REFERENCE SYSTEM COST:
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i
SYSTEM COST DATA
PROCESS:	 BGC-LURGI
SYSTEM:	 7-COMPRESSION
UNIT OPERATION NUMBER: 	 23
SUBSYSTEM:	 N/A
REFERENCE.SOURCE FOR COSTING:
	 GUTHRIE COST REFERENCE DATA, p. 167
REFERENCE SYSTEM COST:	 (SEE BELOW)
REFERENCE CAPACITY:	 N/A
TVA CAPACITY:	 N/A
RECOMMENDED CAPACITY EXPONENT:	 N/A
EXPLANATORY COMMENTS:
	 N/A
COMPUTATION METHOD:
TOTAL SYSTEM COST = EQUIPMENT COST x MODULAR FACTOR
INPUTS:
EQUIPMENT COST: $0.6324 x 10 6
 (JANUARY '80 DOLLARS)
MODULAR FACTOR: 2.21 (INCLUDES MATERAL, LABOR, INDIRECT COSTS)
RESULTS:
TOTAL SYSTEM COST = $1.398 (JANUARY 1 80 DOLLARS)
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SYSTEM COST DATA
PROCESS: BGC-LURGI
SYSTEM: 8-PROCESS SOLIDS TREATMENT
UNIT OPERATION NUMBER: 31
SUBSYSTEM: N/A
REFERENCE SOURCE FOR COSTING: MITTELHAUSER IN-HOUSE COST ESTIMATE
REF RENCE SYSTEM COST: $ .265 x	 106 (JANUARY '80 DOLLARS)
(TOTAL DIRECT COSTS)
REFERENCE CAPACITY: N/A
TVA CAPACITY: N/A
RECOMMENDED CAPACITY EXPONENT: N/A
EXPLANATORY COMMENTS: N/A
COMPUTATION METHOD: N/A
TOTAL SYSTEM COST = TOTAL DIRECT COSTS x (1 + INDIRECT COST FACTOR)
INPUTS:
TOTAL DIRE,:T COSTS = $.265 x 106
INDIRECT FACTOR = 0.37 (75/25 ASSUMED M/L RATIO FOR CHEMICAL PROCESSES)
RESULTS:
TOTAL SYSTEM COST = $ .363 x 106	(JAN.	 '80 DOLLARS)
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SYSTEM COST DATA
PROCESS:
SYSTEM:
UNIT OPERATION NUMBER:
SUBSYSTEM:
REFERENCE SOURCE FOR COSTING:
REFERENCE SYSTEM COST:
BGC-LURGI
10-INSTRUMENTATION & CONTROL
N/A
N/A
VENDOR ESTIMATE FROM GENERAL ELECTRI',
$1.5 MILLION FOR A SYSTEM WITH CAPACITY
SUFFICIENT FOR TVA NEEDS. IT IS BASED
UPON A HONEYWELL 4500 SYSTEM.
REFERENCE CAPACITY:	 N/A
TVA CAPACITY:	 N/A
RECOMMENDED CAPACITY EXPONENT:	 N/A
EXPLANATORY COMMENTS:
THIS SYSTEM CONTAINS JUST THE NECESSARY MATERIAL FOR THE CENTRALIZED
REMOTE FACILITY. IT CONTAINS SUFFICIENT CABLE TO TRANSMIT SIGNALS
FROM THE PROCESS UNITS, DATA PROCESSING EQUIPMENT, SOFTWARE PACKAGES
FOR THE ANALYSIS OF INCOMING DATA, AND DISPLAY PANELS FOR PRESENTATION
OF DATA. THIS SYSTEM DOES NOT INCLUDE LOCAL CONTROLS FOR DIRECT OPERA-
TION OF INDIVIDUAL SYSTEMS.
COMPUTATION METHOD:
TOTAL DIRECT COST = (1 + INSTALLATION FACTOR) x REFERENCE COST
TOTAL SYSTEM COST = 0 + INDIRECT COST FACTOR) x TOTAL DIRECT COST
INPUTS:
FIELD INSTALLATION FACTOR = 1.10 (ASSUMED)
TOTAL DIRECT COSTS = $3.15 x 10 6 (JANUARY '80 DOLLARS)
INDIRECT COST FACTOR = 0.289 (90/10 ASSUMED M/L RATIO)
RESULTS:
TOTAL SYSTEM COST = $4.060 x 106 (JANUARY '80 DOLLARS)
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PROCESS:	 BGC-LURGI
SYSTEM:	 11-COAL HANDLING
UNIT OPERATION NUMBER:	 10
SUBSYSTEM:	 N/A
REFERENCE SOURCE FOR COSTING:
	
	
RESOURCE ENGINEERING INC. - ESTIMATE BASED
ON IN-HOUSE COST DATA. SEE DETAILED EQUIP-
MENT LISTING WHICH FOLLOWS.
REFERENCE SYSTEM COST:
	
	
$48.1 x iU° JANUARY '80 DOLLARS (TOTAL
DIRECT COSTS)
REFERENCE CAPACITY:	 20,000 TPD
TVA CAPACITY:	 30.440 TPO
RECOMMENDED CAPACITY EXPONENT:	 0.35
EXPLANATORY COMMENTS:
THIS SYSTEM IS SIZED TO SERVE THE NEEDS OF FOUR (4) MODULES TO
BE BULT ON THE TVA FACILITY.
COMPUTATION METHOD:
TOTAL SYSTEM COST = TOTAL DIRECT COST x (1 + INDIRECT COST FACTOR)
'35
TOTAL DIRECT COST (E+M+L) = REFERENCE COST x (TVA CAPACITY
 REF C PACITY
INPUTS:
INDIRECT COST FACTOR = .335 (80/20 ASSUMED M/L RATIO FOR SOLIDS
HANDLING)
30440 35
CAPACITY FACTOR = 20,000
	
= 1.158
RESULTS:
TOTAL DIRECT COST (E+M+L) _ $55.7 x 106 (JAN. '80 DOLLARS)
TOTAL SYSTEM COST (TVA) _ $74.36 x 10 6 (JAN. '80 DOLLARS)
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SYSTEM 11
COAL HANDLING
(EQUIPMENT FACTORED COSTS)
DESCRIPTION
	
JAN '80 $ x (10 6)
Continuous barge unloader, elevator type,
3000-3500 TPH, including dock, moorings,
surge bin, conveyors.	 $	 10.0
2. Open coal storage piles, 1.8 x 10 6 tons.
Double windows 100' high x (2 x 240') wide x 2,800'.
Costs for site preparation, stockpiling conveyors,
stacker/reclaiming equipment, mobile equifiment. 	 30.0
3. Rotary brakers, three (2N, 1S), 1,000 fPH each
50 hp each, 12' d x 22' each. 	 1.0
4. Concrete silos, four, 11,750 tons each,
67' d x 150' each.	 6.0
5. Truck dump hopper, 2,000 tons. 	 0.2
6. Conveyors not included above. 	 0.3
a. Truck station to crusher, 500 TPH
36 11 	500 ft., 0 elevation, 426 fpm, 32 hp.
b. Crusher to silos, 2,160 TPH
60 11 	700 ft., 150 ft. elevation, 470 hp,
600 fpm.	 0.6
TOTAL DIRECT COSTS (E+M+L) _
	 $	 48.1
D-229
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THE 6DM CORPORATION
SYSTEM COST DATA
PROCESS:
SYSTEM:
UNIT OPERATION NUMBER:
t
SUBSYSTEM:
i	 REFERENCE SOURCE FOR COSTING:
REFERENCE SYSTEM COST:
i
BGC-LURGI
12-SOLIDS WASTE RECYCLING/DISPOSAL
81
N/A
MITTELHAUSER ESTIMATE (FROM IN-HOUSE
COST DATA BASE)
$16.1 x 106 (JANUARY '80 DOLLARS)
(TOTAL DIRECT COSTS)
NOTE: DIRECT COST OF
SOLIDS DISPOSAL AREA	 = $10 x 106
DIRECT COST OF RUNOFF
COLLECTION BASIN	 = 6.1 x 10°
16.1x 106
REFERENCE CAPACITY:
	
N/A
• TVA CAPACITY:
	
61,000 #/HR SOLIDS (DRY), 2319 GAL/HR,
H2O W/SOLIDS
RECOMMENDED CAPACITY EXPONENT:
	 0.6
EXPLANATORY COMMENTS:
1. SYSTEM IS ESSENTIALLY AN EXCAVATED 20-YEAR AREA FOR SOLIDS
DISPOSAL. INCLUDES EXCAVATION AND CONSTRUCTION OF CLAY LINED
DISPOSAL AREAS AND RUNOFF HOLD POND.
2. LAND COSTS ARE NOT INCLUDED.
COMPUTATION METHOD:
TOTAL SYSTEM COST = TOTAL DIRECT COST x (1 + INDIRECT COST FACTOR)
INPUTS:
INDIRECT COST FACTOR = 0.335 (80/20 ASSUMED M/L RATIO FOR SOLIDS
HANDLING)
TOTAL DIRECT COST = $16.1 x 106
RESULTS:
TOTAL SYSTEM COST = $21.494 x 10 6 (JANUARY '8r DOLLARS) !'OR SINGLE
MODk E
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THE BDM CORPORATION
SYSTEM COST DATA
PROCESS:	 BGC-LURGI
SYSTEM:	 13-BYPRODUCTS PROCESSING
UNIT OPERATION NUMBER:	 83-SULFUR STORAGE 6 LOADING
SUBSYSTEM:	 N/A
REFERENCE SOURCE FOR COSTING;	 MITTELHAUSER IN-HOUSE COST DATA BASE
REFERENCE SYSTEM COST:	 $1 x 106 (JANUARY '80 DOLLARS)
REFERENCE CAPACITY: 	 N/A
TVA CAPACITY:	 N/A
RECOMMENDED CAPACITY EXPONENT:	 N/A
EXPLANATORY COMMENTS:	 N/A
COMPUTATION METHOD:	 N/A
INPUTS:	 N/A
RESULTS:
TOTAL SYSTEM COST = $1 x 10 6 (JAN. '80 DOLLARS) FOR EACH MODULE
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f
SYSTEM COST DATA
PROCESS:
SYSTEM:
UNIT OPERATION NUMBER:
SUBSYSTEM:
REFERENCE SOURCE FOR COSTING:
REFERENCE SYSTEM COST:
REFERENCE CAPACITY:
TVA CAPACITY:
RECOMMENDED CAPACITY EXPONENT:
EXPLANATORY COMMENTS:
COMPUTATION METHOD:
BGC-LURGI
14-PLANT POWER SYSTEM
87
DISTRIBUTION COSTS FOR INTERNALLY
GENERATED POWER
GUTHRIE COST REFERENCE !!ATA, FROM
PROCESS PLANT EVALUATION AND CONTROL,
p. 363
$12.1 x 106 (DIRECT + INDIRECT)
('78 DOLLARS)
N/A
17,200 KW
N/A
N/A
TOTAL SYSTEM COST = REFERENCE SYSTEM COST x ESCALATION FACTOR 
(1978 TO 1980 DOLLARS)
DISTRIBUTION COST = KILOWATT REQUIREMENT x TOTAL DIRECT COST FACTOR x
(INDIRECT COST FACTOR +1) x ESCALATION FACTOP 1 (1970 TO 1980 DOLLARS)
INPUTS:
KILOWATT REQUIREMENT = 17,200 kw
DIRECT COST FACTOR = $102 9 2 (1970 DOLLARS/KILOWATT)
INDIRECT COST FACTOR = O.ti.9 (BASED ON 0.72 L/M RATIO)
ESCALATION FACTOR  = 1.998 (FROM 1970 BASE YEAR DOLLARS)
ESCALATION FACTOR  = 1.14 (FROM 1978 BASE YEAR DOLLARS)
RESULTS:
TOTAL SYSTEM COST = $13.79 x 106 (JAN. 80 DOLLARS)
DISTRIBUTION COST = 5.16 x 10 6 (JAN. '80 DOLLARS)
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F
SYSTEM COST DATA
PROCESS:	 BGC-LURGI
SYSTEM:	 14-PLANT POWER
UNIT AcERATION NUMBER:	 87
SUBSYSTEM:	 DISTRIBUTION COST FOR EXTERNALLY
GENERATED POWER
REFERENCE SOURCE FOR COSTING: 	 GUTHRIE COST REFERENCE DATA, FROM
PROCESS PLANT EVALUATION AND CONTROL,
p. 363
REFERENCE SYSTEM COST:	 N/A
REFERENCE CAPACITY:	 N/A
TVA CAPACITY:	 21,275 kw
RECOMMENDED CAPACITY EXPONENT: 	 N/A
EXPLANATORY COMMENTS:
THIS SYSTEM CONTAINS NO POWER GENERATING CAPACITY. SYSTEMS COSTS
REPRESENT ONLY CAPITAL REQUREMENTS FOR POWER DISTRIBUTION.
COMPUTATION METHOD:
TOTAL SYSTEM COST = KILOWATT REQUIREMENT x TOTAL DIRECT COST FACTOR x
(1 + INDIRECT COST FACTOR) x ESCALATION FACTOR
INPUTS:
KILOWATT REQUIREMENT = 21,275 kw
TOTAL DIRECT COST FACTOR = $102.62 (1970 DOLLARS/PER KILOWATT)
INDIRECT COST FACTOR = 0.469 (BASED ON 0.72 L/M RATIO)
ESCALATION FACTOR = 1.988 (FROM 1970 BASE YEAR DOLLARS)
RESULTS:
TOTAL SYSTEM COST = $6.376 x 106
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SYSTEM COST DATA
PROCESS:
SYSTEM:
UNIT OPERATION NUMBER:
SUBSYSTEM:
REFERENCE SOURCE FOR COSTING:
REFERENCE SYSTEM COST:
REFERENCE CAPACITY:
TVA CAPACITY:
RECOMMENDED CAPACITY EXPONENT:
run, nunTnnu nnuurkirc.
BGC-LURGI
15-STEAM GENERATION/DISTRIBUTION
84
STEAM & CONDENSATE
MITTELHAUSER IN-HOUSE COST ESTIMATE
$4.1 x 106 (MID-'78, W/O INOIRECTS)+
$4.3 x 106 (MID-'78, W/INDIRECTS)
$4.1 x 106
 x 1.36 + 4.3 x 10 6 = $9.9 x 106
(MIO-'78 DOLLARS)
N/A
N/A
N/A
N/A
COMPUTATION METHOD:
TOTAL SUBSYSTEM COST = REFERENCE SYSTEM COST x ESCALATION FAVOR
INPUTS:
ESCALATION FACTOR = 1.14 (1978 TO 1980 DOLLARS)
REFERENCE SYSTEM COST = $9.9 x 106
RESULTS:
TOTAL SUBSYSTEM COST = $11.29 x 10 6 (JANUARY '80 DOLLARS)
THE BDM CORPORATION
I	 ^
i
SYSTEM COST DATA
PROCESS:
	
BGC-LURGI
SYSTEM:
	
15-STEAM GENERATION/DISTRIBUTION
UNIT OPERATION NUMBER:
	
86
SUBSYSTEM:
	
FLUE GAS TREATMENT
REFERENCE SOURCE FOR COSTING:
	
MITTELHAUSER IN-HOUSE COST ESTIMATE
REFERENCE SYSTEM COST:
	
$10.8 x 106
 (NOVEMBER 1977 DOLLARS)
(TOTAL DIRECT COSTS)
REFERENCE CAPACITY:	 N/A
TVA CAPACITY:	 N/A
RECOMMENDED CAPACITY EXPONENT:
	
N/A
EXPLANATORY COMMENTS:
	 N/A
COMPUTATION METHOD:
TOTAL SUBSYSTEM COST = TOTAL DIRECT COST x (1 + INDIRECT COST FACTOR) x
ESCALATION FACTOR
INPUTS:
TOTAL DIRECT COST = $10.8 x 106
INDIRECT COST FACTOR = 0.36 (75/25 ASSUMED "NORMAL" M/L RATIO)
ESCALATION FACTOR = 1.14
RESULTS:
TOTAL SUBSYSTEM COST = $16.74 x 10 6 (JANUARY 1 80 DOLLARS)
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THE 8DN' CORPORATION
SYSTEM COST DATA
PROCESS:
SYSTEM:
UNIT OPERATION NUMBER:
SUBSYSTEM:
REFERENCE SOURCE FOR COSTING:
REFERENCE SYSTEM COST:
REFERENCE CAPACITY:
TVA CAPACITY:
RECOMMENDED CAPACITY EXPONENT:
CVDI AKIATADV flnUPACKITG.
BGC-LURGI
15-STEAM GENERATION/DISTRIBUTION
84
DISTRIBUTION
GUTHRIE COST REFERENCE DATA PROCESS PLANT
ESTIMATING, EVALUATION AND CONTROL, p. 365
N/A
N/A
N/A
N/A
N/A
COMPUTATION METHOD:
TOTAL SUBSYSTEM COST = STEAM REQUIREMENT x (1 + TOTAL DIRECT COST
FACTOR) x (1 + INDIRECT COST FACTOR) x ESCALATION FACTOR (1970 TO
1980 DOLLARS)
INPUTS:
STEAM REQUIREMENT = 600,000 LBS/HR
TOTAL DIRECT COST FACTOR = 0.68 (1970 DOLLARS PER LOS/HR)
INDIRECT COST FACTOR = 0.488 (BASED ON AN L/M RATIO OF 0.82)
ESCALATION FACTOR = 1.988
RESULTS:
TOTAL SUBSYSTEM COST = $2.982 x 106 (JANUARY '80 DOLLARS)
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REFERENCE SYSTEM COST:
SYSTEM COST DATA
BGC-LURGI
16-WATER SUPPLY
85
RAW H2O CLARIFIER
MITTELHAUSER IN-HOUSE COST DATA BASE
(SEE BELOW)
$.522 x 106 (JANUARY '80 DOLLARS)
(TOTAL DIRECT COSTS) (SEE BELOW)
PROCESS:
SYSTEM:
UNIT OPERATION NUMBER:
SUBSYSTEM:
REFERENCE SOURCE FOR COSTING:
REFERENCE CAPACITY:	 N/A
TVA CAPACITY:	 N/A
RECOMMENDED CAPACITY EXPONENT:	 N/A
EXPLANATORY COMMENTS:
	
N/A
COMPUTATION METHOD:
TOTAL SUBSYSTEM COST = TOTAL DIRECT COSTS x (1 + INDIRECT COST FACTOR)
CONTINGENCY = TOTAL SYSTEM COST x CONTINGENCY FACTOR
INPUTS:
TOTAL DIRECT COSTS
FIRE POND	 $120,000
CLARIFIER	 317,000
RECARBONATOR 27,000
CHEM FEED
	 50,000
$522,000
CONTINGENCY FACTOR (INCLUDES PUMPS) = 15%
INDIRECT COST FACTOR = 0.36 (75/25 ASSUMED M/L RATIO)
RESULTS:
TOTAL SUBSYSTEM COST = $0.709 x 106
CONTINGENCY = $.106 x 106
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A
SYSTEM COST DATA
PROCESS:
SYSTEM:
UNIT OPERATION NUMBER:
SUBSYSTEM:
REFERENCE SOURCE FOR COSTING:
REFERENCE SYSTEM COST:
REFERENCE CAPACITY:
TVA CAPACITY:
RECOMMENDED CAPACITY EXPONENT:
CVDI ANATAOV PAMMCAITC.
BGC-LURGI
16-WATER SUPPLY
85
DEMINERALIZERS
MITTELHAUSER IN-HOUSE COST DATA BASE
(SEE BELOW)
$3.413 x 106 (JANUARY '80 DOLLARS)
(TOTAL DIRECT COSTS) (SEE BELOW)
N/A
N/A
N/A
N/A
COMPUTATION METHOD:
TOTAL SUBSYSTEM COST = TOTAL DIRECT COSTS - CONTINGENCY1) x
(1 + INDIRECT COST FACTOR)
CONTINGENCY  = TOTAL SYSTEM COST x CONTINGENCY  FACTOR
INPUTS:
TOTAL DIRECT COSTS:
FILTERS	 $ 100,000
DEMINERALIZERS	 2,260,000
CHEM STORAGE TANKS 	 53,000
CONTINGENCY I	1001000
$3,413,000
CONTINGENCY  = 15%
INDIRECT COST FACTOR = 0.36 (75/25 ASSUMED "NORMAL" M/L RATIO)
RESULTS:
TOTAL SUBSYSTEM COST = $4,505,680 (JANUARY '80 DOLLARS)
CONTINGENCY  = $.23 x 106 (JANUARY '80 DOLLARS)
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THE BONI CORPORATION
5
SYSTEM COST DATA
PROCESS:
SYSTEM:
UNIT OPERATION NUMBER:
SUBSYSTEM:
REFERENCE SOURCE FOR COSTING:
REFERENCE SYSTEM COST:
REFERENCE CAPACITY:
TVA CAPACITY:
RECOMMENDED CAPACITY EXPONENT:
EXPLANATORY COMMENTS:
PAb101ITATTnm mcTunn.
BGC-LURGI
17-COOLING WATER
39
COOLING TOWER
MITTELHAUSER IN-HOUSE COST DATA BASE
(SAME AS K-T 5.2.1 CASE)
$4.0 x 106 (JANUARY '80 DOLLARS)
(TOTAL DIRECT COST)
75,000 GPM
57,42.06 GPM
0.6
N/A
TOTAL SUBSYSTEM COST = TOTAL DIRECT COSTS x (1 + INDIRECT COST FACTOR)
TOTAL DIRECT COST = REFERENCE SYSTEM COST x TVA CAPACITY O.E(REF CAPACITY
INPUTS:
TOTAL DIRECT COST = $4 x 10 6 x (57206/75000)0.6
= 4 x 106 x .850 (CAPACITY FACTOR) _ $3.4 x 106
INDIRECT COST FACTOR = 0.36 (75/25 ASSUMED " NORMAL" M/L RATIO)
RESULTS:
TOTAL SUBSYSTEM COST = $4.624 x 10 6 (JANUARY '80 DOLLARS)
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SYSTEM COST DATA
PROCESS:
	
BGC-LURGI
SYSTEM:
	
17-COOLING WATER
UNIT OPERATION NUMBER:
	
39
SUBSYSTEM:
	
EVAPORATION
REFERENCE SOURCE FOR COSTING:
	
MITTELHAUSER IN-HOUSE COST DATA BASE
REFERENCE SYSTEM COST:
	
$ .400 (JANUARY '80 DOLLARS)
(TOTAL DIRECT COSTS)
REFERENCE CAPACITY:	 N/A
TVA CAPACITY:	 N/A
RECOMMENDED CAPACITY EXPONENT: 	 N/A
EXPLANATORY COMMENTS:
	 N/A
COMPUTATION METHOD:
TOTAL SUBSYSTEM COST = TOTAL DIRECT COSTS x (1 + INDIRECT COST FACTOR)
INPUTS:
TOTAL DIRECT COSTS: $ .400 x 106
INDIRECT COST FACTOR: 0.36 (75/25 ASSUMED M/L RATIO)
RESULTS:
TOTAL SUBSYSTEM COST = $0.544 x 10 6 (JANUARY '80 DOLLARS)
0-246
PTHE BOM CORPORATION
NN C	 N
^o et	 o 0^
c
O e!	 Sri ^ rJ+
^ a et
M M	 Vol M
oa	 e vN O
	
N N
W %D 4w	 O O
N % l f 1 N fenepV) N $ NM	 M M
W
O O N N00 2 Q N pp
R
V W Q NQ
F ,^' M M	 N d►N
z 1^ N► 	 O_ •- W
J z
z J tt O
	 Oct t}
• W H W tN0 a	 O Ot^ +- P-0 J OZ N G. O cf	 ^L1 1 vL1i	 W } ¢ p
N N MW	 W 10
W V1 W
> tN F^
z W N
Q N
J GL¢ a
V V
W
W FEJ
o-
cJ u O } W
CD
Z
llI	 I	 I
zz
I	 I ..z	 IBoa aO >	 J 1-	 • J F-VEC^wcoo0¢ z2oocca¢ ►-^z zzzzl- ozzzzzl- a
aSzzzzz^ Uzz5zzS'1- W W W W W W C O V 1 W W	 W W W C!G. HH- F-F-1- 1-F-O 01-.- 1-1- H I-M-O z0.4 uNV1 V1V1 0 V10 W 0N1 00 %n0 V1 W
cr w}}}}y.} u}}}}}} ^.Q ceCA VNV10NNNN 04nVN0NN V1V1 NN cc m m m m co w p m m m m m }W a > > > > > O d O O > > > > NQ V1NNN V1J N Vf VfNt/1JNN J
z ¢ ¢ ¢W 1- Y- 1-1- O O O
f	 P e
I
	
THE BDM CORPORATION
r P
SYSTEM COST DATA
of
PROCESS:	 BGC-LURGI
SYSTEM:	 18-WASTE WATER TREATMENT
UNIT OPERATION NUMBER:	 33
SUBSYSTEM:	 N/A
REFERENCE SOURCE FOR COSTING: 	 EPRI AF-244 CASE MA
REFERENCE SYSTEM COST:	 $61.69 x 106 (MID '75 DOLLARS)
REFERENCE CAPACITY:	 SEE BELOW
TVA CAPACITY:	 SEE BELOW
RECOMMENDED CAPACITY EX PONENT:	 0.6
EXPLANATORY COMMENTS: 	 N/A
COMPUTATION METHOD:
TOTAL SUBSYSTEM COST = REFERENCE SYSTEM COST x CAPACITY FACTOR x
ESCALATION FACTOR
INPUTS:
REFERENCE SYSTEM COST = $61.69 x 10 6 (MID '75 DOLLARS)
(2,5i2,167i
583 437.3 0.6	 111 806.7 0.6CAPACITY FACTOR = 0.535 x 	
— 	
+ 0.465 x 840,46
= .223 + .138 = .36
ESCALATION FACTOR = 1.37 (1975 TO 1980 DOLLARS)
RESULTS:
TOTAL SUBSYSTEM COST = $30.52 x 10 6 (JANUARY '80 DOLLARS)
D-248
THE BDM CORPORATION
SYSTEM COST DATA
PROCESS:
SYSTEM:
UNIT OPERATION NUMBER:
SUBSYSTEM:
REFERENCE SOURCE FOR COSTING:
REFERENCE SYSTEM COST:
BGC-LURGI
18-WASTE WASTE TREATMENT
37
BIOXIDATION
MITTELHAUSER IN-HOUSE COST DATA BASE
(SEE BELOW)
$2.156 x 106 (JANUARY '80 DOLLARS)
(TOTAL DIRECT COST)
a.
t
REFERENCE CAPACITY:	 N/A
TVA CAPACITY:	 A/A
RECOMMENDED CAPACITY EXPONENT:	 N/A
EXPLANATORY COMMENTS:	 N/A
COMPUTATION METHOD:
TOTAL SUBSYSTEM COST = (TOTAL DIRECT COST - CONTINGENCY) x
(1 + INDIRECT COST FACTOR)
INPUTS:
TOTAL DIRECT COST: EQUALIZER BASIN	 $	 35.000
ARRATION	 625,000
CLARIFIER	 27,000
VACUUM FILTER	 150,000
SAND FILTER	 178,000
RO UNIT	 700,000
CONTINGENCY	 441,000
TOTAL	 $2,156,000 (INCLUDES PUMPS,
CHEM. FEED EQUIP.
FOR MIXED PROCESS;
AND INSTRUMENTS)
INDIRECT COST FACTOR: 0.36 (75/25 ASSUMED M/L RATIO)
RESULTS:
TOTAL SUBSYSTEM COST = $2.35 x 10 6 (JANUARY '80 DOLLARS)
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SfSTEM COST DATA
BGC-LURGIPROCESS:
SYSTEM:
UNIT OPERATION NUMBER:
SUBSYSTEM:
REFERENCE SOURCE FOR COSTING:
REFERENCE SYSTEM COST:
REFERENCE CAPACITY:
TVA CAPACITY:
RECOMMENDED CAPACITY EXPONENT
PUM A ►IATAHV f-AUUELITC.
18-WASTE WATER TREATMENT
37
CARBON CONTACTOR
MITTELHAUSER IN-HOUSE COST DATA BASE
$.525 x 106 (JANUARY '80 DOLLARS)
(TOTAL DIRECT COST)
N/A
N/A
N/A
N/A
COMPUTATION METHOD:	 '
TOTAL SUBSYSTEM COST = TOTAL DIRECT COST x (1 + INDIRECT COST FACTOR)
INPUTS:
TOTAL DIRECT COST = $ .525 x 106
INDIRECT COST FACTOR = 0.37 (75/25 ASSUMED M/L RATIO ri1R CHEMICAL
PROCESSES)
RESULTS:
TOTAL SUBSYSTEM COST = $ .72 x 10 6 (JANUARY '80 DOLLARS)
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SYSTEM COST DATA
BGC-LURGIPROCESS:
SYSTEM:
UNIT OPERATION NUMBER:
SUBSYSTEM:
REFERENCE SOURCE FOR COSTING:
REFERENCE SYSTEM COST:
REFERENCE CAPACITY:
TVA CAPACITY:
OCPAMI4cmncn PAOAPTTV CV0nMCMT-
19-BUILDING & SUPPORT FACILITIES
88
N/A
EVALUATION OF INTERMEDIATE - BTU COAL
GASIFICATION SYSTEMS FOR RETR0FITING
POWER PLANTS, EPRI AF-531,AUGUST 1977
N/A
N/A
N/A
N/A
EXPLANATORY COMMENTS:
INVESTMENT FOR SERVICE FACILITIES SUCH AS MAINTENANCE SHOPS, STORES,
COMMUNICATIONS, SECURITY, AND OFFICES IS ESTIMATED AT 4.985% OF DIRECT
INVESTMENT. THIS ESTIMATE WAS PREPARED BY TVA BASED ON THEIR CON-
STRUCTION EXPERIENCE.
COMPUTATION METHOD:
TOTAL SYSTEM COST = TOTAL DIRECT SYSTEM INVESTMENTS x (.049)
WHERE:
1. TOTAL DIRECT COSTS = TOTAL SYSTEM CAPITAL INVESTMENT -
INDIRECT COSTS
2. =	 TSCI-TDSI x INDIRECT COST FACTOR
_
3'	
1
1 + INDIRECT COST F-ATT-0-
RS7 x TSCI
INPUTS:
INDIRECT COST FACTOR = 0.36 (75/25 ASSUMED "NORMAL" M/L RATIO9
SUBTOTAL FOR TOTAL SYSTEM CAPITAL INVESTMENT = $1097.174 x 10
(EXCLUDING BUILDING & SUPPORT)
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SYSTEM COST DATA (CONTINUED)
RESULTS:
TOTAL DIRECT COST = $1097.174 x 10 6 x .74
_ $811.909 x 106 (JANUARY '80 DOLLARS)
TOTAL SYSTEM COST = $39.784 x 10 6 (JANUARY '80 DOLLARS)
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C.	 BGC-lurgi Operations and Maintenance Cost
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i
!	 ANNUAL MODULE OPERATING COSTS FOR EXPECTED OPERATIONS
BGC-LURGI PROCESS
MILLIONS OF JAN. '80 DOLLARS
COST ANNUAL
NET ANNUAL PER COST
ITEM DESCRIPTION UNITS REQUIREMENTS REQUIREMENTs UNIT n !20
FEEDSTOCK:	 (KENTUCKY 09 SEAM, MMBTU 167,116 $4,897,606 $1.251 68.620
DEEP MINE)* MMBTU/DAY MMBTU/YEAR MMBTU
CATALYST 6 CHEMICAL MAKE-UP $0.423
SUBTOTAL FEED 8 CHEM 69.043
ELECTRIC POWER KWH 21,195 1.68 n 	 108 S.027/ S 4.530
KW KWH/YEAR KWH
WATER KGAL 2,746,089 902,080,000 50,8/ S	 720
GAL/DAY GAL!YEAR KGAL
t'.
OPERATNG LABOR (I 6% OF 1/4 OF	 TFI)
Y
S 5.546 s
OPERATING SUPPLIES (15% OF	 O.L)
#a
S	 .225
MAINTENANCE LABOR (1 6% OF 1/4	 OF	 TFI) S 5.548
MAINTENANCE SUPPLIES (2.4% OF 114 OF	 TFI)
f
S 8.322
SUPERVISION 29952 MRS 29952 MRS 518.83/ S	 .560 a
MR
GENERAL PLANT STAFF	 (30% OF O.L AND M L. AND SUP)	 S 2.282
ADMINISTRATION AND GENERAL OVERHEAD
	 (5Y 01 06M LESS FEEDSTOCK AND CHEM.)	 S 1.184
PROPERTY TAMES AND INSURANCE
	 -0-
GROSS ANNUAL OPERATING
	 $24.871
S MAINTENANCE COSTS
BYPRODUCTS CREDITS
	 MM8TU	 50,444	 1.657 . 10 7
	Sli	 $16.570
MMBTU/DAY 	 MMBUT/YEAR	 MMBTU
NET ANNUAL OPERATING
	 S 8.301
b MAINTENANCE COSTS
TOTAL
	 $77,344
• MEAN BTU VALUE OF FEEDSTOCK = 10,980 BTU/LB.
a
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d.	 BGC-Lurgi Present Value ct Ccsts, Product Prices, and Cash Flow
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THE BDM CORPORATION
BGC LURGI PROCESS
FISCAL YEAR CASH FLOW SUMMARY
CONSTANT 1980 DOLLAR PRICE SCHEME
FISCAL CAPITAL CAPITAL TOTAL
YEAR INVESTMENT 0&M RECOVERY COSTS REVENUE CASH FLOW
1980 11.06 0.00 0.00 11.06 0.00 -11.06
1981 45.33 0.00 0.00 45.33 0.00 -45.33
1982 178.41 0.00 0.00 178.41 0.00 -178.41
1983 431.26 0.00 0.00 431.26 0.00 -431.26
1984 628.06 0.00 0.00 628.06 0.00 -628.06
1985 596.57 42.07 45.16 683.80 65.19 -618.61
1986 394.47 128.00 114.59 637.06 195.56 -441.50
1987 119.70 300.64 226.27 645.61 456.31 -189.30
1988 0.00 345.77 239.35 585.12 521.49 -63.63
1989 0.00 348.02 223.66 571.68 521.49 -50.19
1990 0.00 350.44 208.99 559.43 521.49 -37.94
1991 0.00 353.16 195.35 548.51 521.49 -27.02
1992 0.00 355.91 182.54 538.45 5211.49 -16.96
1993 0.00 358.69 170.58 529.27 521.49 -7.78
1994 0.00 361.49 159.43 520.94 521.49 0.55
1995 0.00 364.33 149.03 513.36 521.49 8.13
1996 0.00 367.20 139.26 506.46 521.49 15.03
1997 0.00 367.69 130.16 497.85 521.49 23.64
1998 0.00 368.19 121.63 489.82 521.49 31.67
1999 0.00 36,0-69 113.68 482.37 521.49 39.12
2000 0.00 365.21 106.26 475.47 521.49 46.02
2001 0.00 369.72 99.31 469.03 521.49 52.46
2002 0.00 370.25 92.79 463.04 521.49 58.45
2003 0.00 370.78 86.74 457.52 521.49 63.99
2004 0.00 371.32 81.06 452.38 521.49 69.11
2005 0.00 325.37 64.08 389.45 456.31 66.86
2006 0.00 232.75 41.18 273.93 325.93 52.00
2007 0.00 46.62 7.96 54.58 65.19 10.61
ALL FIGURES IN MILLIONS OF FISCAL 1980 DOLLARS
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THE BDM CORPORATION
a.	 Lurgi System Costs
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SYSTEM COST DATA
PROCESS:
SYSTEM:
HKITT AOCOATTAW KillhA000.
SUBSYSTEM:
REFERENCE SOURCE FOR COSTING:
REFERENCE SYSTEM COST:
REFERENCE CAPACITY:
TVA CAPACITY:
RECOMMENDED CAPACITY EXPONENT:
EXPLANATORY COMMENTS:
LURGI
2-GASIFICATION
20
N/A
EPRI AF-244 CASE MA
"GASIFICATION & ASH HANDLING"
$66.21 x 106 (MID '75 DOLLARS)
(INSTALLED COST)
16 OPERATING + 2 SPARE; ASH CAPACITY =
1000 TONS/DAY
6 OPERATING + 1 SPARE; ASH CAPACITY =
745.6 TONS/DAY
(SEE BELOW)	 1
(1) GASIFIERS = (T87 )
(2) ASH HANDLING = 0.6
REFERENCE COSTS COMBINE GASIFICATION AND ASH HANDLING. REFERENCE
COSTS ARE SPLIT BY % COSTS AND SCALED USING SEPARATE CAPACITY FACTORS,
COMPUTATION METHOD:
OTAL SYSTEMS COST = )0.6
0.7837 x REFERENCE COST x 18 + 0.2163 x REFERENCE COST x (74 5.6]
000
INPUTS:
REFERENCE COST: $66.21 x 10 6 (MID-75 DOLLARS) (INSTALLED COST)
% COST OF GASIFIER = 78.37%
% COST OF ASH HANDLING = 21.63%
ESCALATION FACTOR: 1.37 (MID-75 TO JANUARY 80 DOLLARS)
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THE BDIVI CORPORATION
SYSTEM COST DATA (CONTINUED)
RESULTS:
TOTAL SYSTEMS COST = $20.17 x 10 6 + $12.01 x 106
= $32.19 x 106 (MID-75 DOLLARS)
TOTAL SYSTEMS COST = $44.08 x 106
 (JANUARY 1 80 DOLLARS)
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SYSTEM COST DATA
PROCESS:
SYSTEM:
UNIT OPERATION NUMBER:
SUBSYSTEM:
REFERENCE SOURCE FOR COSTING:
REFERENCE SYSTEM COST:
REFERENCE CAPACITY:
TVA CAPACITY:
RECOMMENDED CAPACITY EXPONENT:
EXPLANATORY COMMENTS:
COMPUTATION METHOD:
LURGI
3-GAS COOLING
21
N/A
EPRI AF-642 CASE MXSC
$8.94 x 106 (MID-76 DOLLARS)
109.8 x 106 BTU/HR
458.3 x 106 BTU/HR
0.6
N/A
EPRI (TVA  BTU/HR 0.6
TVA COST = 2 
xx EPRI BTU/HR)
INPUTS:
REFERENCE COST = $8.94 x 106 (MID-76 DOLLARS)
CAPACITY FACTOR = 2/3 x (458.3/109.8) 0.6 = 1.57
ESCALATION FACTOR FOR JANUARY '80 DOLLARS = 1.30
RESULTS:
TVA COST = $8.94 x 10 6 x 1.57 = 14.04 x 106 (MID-76 DOLLARS)
TVA COST IN JANUARY '80 DOLLARS = $18.25 x 106
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SYSTEM COST DATA
PROCESS:
SYSTEM:
UNIT OPERATION NUMBER:
SUBSYSTEM:
REFERENCE SOURCE FOR COSTING:
REFERENCE SYSTEM COST:
REFERENCE CAPACITY:
TVA CAPACITY:
RECOMMENDED CAPACITY EXPONENT:
EXPLANATORY COMMENTS:
COMPUTATION METHOD:
LURGI
4-ACIO GAS REMOVAL (SELEXOL)
22
N/A
EPRI AF-916 CASE 48
N/A
407,775 ACFH
481,686 ACFH
0.6
N/A
TVA COST = EPRI COST x (TVA ACFH 0.6
3	 E RI ACFH)
INPUTS:
REFERENCE COST = $54,227,000 (MID-1976 DOLLARS)
ESTIMATED REFERENCE COST OF ONE TRAIN = $18,075,666
CAPACITY FACTOR = (481,686/407,775) 0.6 = 1.1
ESCALATION FACTOR FOR JANUARY '80 DOLLARS = 1.30
TOTAL SYSTEM COST = $18.076 x 10 6 x 1.1 = $19.884 (MID-'76 DOLLARS)
RESULTS:
TOTAL SYSTEM COST = $25.847 x 10 6 (JANUARY '80 DOLLARS)
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SYSTEM COST DATA
PROCESS: LURGI
SYSTEM: 5- SULFUR RECOVERY & TAIL GAS TREATING
UNIT OPERATION NUMBER: 36
SUBSYSTEM: N/A
REFERENCE SOURCE FOR COSTING: DOE REPORT FE-1775-18, PLANT 2
REFERENCE SYSTEM COST: $9,032,000 (MID	 '77$)
REFERENCE CAPACITY: 181.2 LT/D SULFUR PRODUCT
TVA CAPACITY: 158.1	 LT/D SULFUR PRODUCT
RECOMMENDED CAPACITY EXPONENT: 0.6
EXPLANATORY COMMENTS:
1.	 PROCESS NOTE:	 NOMINAL OPERATING RATE FOR PLANT 2 IS 240 M/H
FEED ALTHOUGH DESIGN IS 527.5 M/H.
2. Pku'VIDE 2 TRAINS FOR MODULE, 1 OPERATING PLUS 1 SPARE, AND
1 TRAIN FOR EACH ADDITIONAL MODULE.
COMPUTATION METHOD:
TOTAL SYSTEM COST = REFERENCE COST x NO. OF TRAINS 	
0.6
x INDIRECT FACTOR x ( TVA CAS
INPUTS:
REFERENCE COST = $9,032,000 (MID-1977 DOLLARS)
ADJUSTMENT TO INCLUDE INDIRECT CONSTRUCTION ENGINEERING/HOME OFFICE
COSTS = 1.10
ADJUSTED REFERENCE COST = $9,935,200
CAPACITY FACTOR = (158.1/181.2) 0.6 = 92
NUMBER OF TRAINS (MODULE 1) = 2
NUMBER OF TRAINS (MODULES 2, 3, 4) = 1
ESCALATION FACTOR = 1.22 (1977 TO 1980 DOLLARS)
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SYSTEM COST DATA (CONTINUED)
RESULTS:
TOTAL SYSTEM COST = $9,935,200 x .92 x 2 TRAINS FOR MODULE 1 =
$18,280,768 (MID-'77 DOLLARS FOR MODULE I)
TOTAL SYSTEM COST FOR MODULE I = $22.30 x 106 (JANUARY '80 DOLLARS)
TOTAL SYSTEM COST FOR MODULES II, III, AND IV = $11.15 x 106
(JANUARY '80 DOLLARS)
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k
	
SYSTEM COST 0ATA
f
	
'	 PROCESS:
SYSTEM:
UNIT OPERATION NUMBER:
SUBSYSTEM:
REFERENCE SOURCE FOR COSTING:
REFERENCE SYSTEM COST:
	
`	 REFERENCE CAPACITY:
TVA CAPACITY:
RECOMMENDED CAPACITY EXPONENT:
LURGI
6-AIR SEPARATION
80
N/A
MITTELHAUSER COST CURVES (ENCLOSED)
$35.0 x 106 EACH (5 REQUIRED)
N/A
5 x 1,680 TPO @ 514.7 PSI 02
N/A
EXPLANATORY COMMENTS:
2 INSTALLED WITH FIRST MODULE AND 1 WITH EACH ADDITIONAL. MODULE.
PnI,lnii'rATf A\1 &APTUAn.
TOTAL SYSTEM COST = NO. OF UNITS x REFERENCE SYSTEM COST
INPUTS:
NO. OF UNITS = 2 w MODULE 1
= 1	 MODULES 2-4
3 TOTAL
REFERENCE SYSTEM COST = $35.0 x 10 6 (JANUARY '80 DOLLARS)
RESULTS:
TOTAL MODULE 1 COST = $70 x 106
TOTAL MODULE 2-4 COST = $35 x 10 6 (FOR EACH MODULE)
TOTAL FACILITY COST = $175 x 10 6 (JANUARY '80 DOLLARS)
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SYSTEM COST DATA
PROCESS:	 LUPGI
i
SYSTEM:	 7-COMPRESSION
UNIT OPERATION NUMBER:	 23
SUBSYSTEM:	 N/A
M	
REFERENCE SOURCE FOR COSTING:	 GUTHRIE p. 167
MODULAR FACTOR = 2.21
REFERENCE SYSTEM COST:	 N/A
i
I -
	 REFERENCE CAPACITY:	 N/A
TVA CAPACITY:	 N/A
RECOMMENDED CAPACITY EXPONENT:	 N/A
EXPLANATORY COMMENTS:	 N/A
COMPUTATION METHOD:
TOTAL SYSTEM COST = EQUIPMENT COST x MODULAR FACTOR.
INPUTS:
EQUIPMENT COST = $690,770 (JANUARY '80 DOLLARS)
MODULAR FACTOR = 2.21
RESULTS:
TOTAL SYSTEM COST = $1.53 x 10 6 (JANUARY '80 DOLLARS)
D-287
s^.! ^+^N.m,'vua.u.
	 atiw caSl.ry.,^ea1Asdav?L . ^•••
THE BDM CORPORATION
M	 M
W	 Ill	 1	 la7
J	 p
O Q
W	 W
V)
p
O N
O V1 W
W J
O .Y sn
^ O
U 1-
^	 2O	 W
N ^ N
z	 NO O W
-^ z >
J	 zJ z ^.r
-y W
to Q
z	 a
W	 Q
^ N U
Vf W $
W U W
> O F-
Z	 Na }NJ	 r-+
Q G7
a J
QU
M	 M
W ^	 1	 Il'!
O M
M	 W
M	 M
J	
1!')	 1	 LAO
O N
W	 !R
M MW	 Ln 1J Q
O
t4 bpi
V)
F-
V1
O
U
F-U Y
W U
ff
(	 I	 I^z	 I^ Z
J 1-	 J
V1000000Q ZOOOOOOQ
z = Z Z z z z z F- O Z z Z z z z l-
^F-- 1.::, W W W W W m Vf W W W W W W md !- I- F- h- h- F- i^ ^ N !-- h- F- I- I-- 1- ^U to to to Vf to 0 to W Vf 0 V) to to V1 to
eY W }>.}>->->. U } }>-} >-^1-
U a' VI N V1 0 to ^n O V1 V) V) V1 0 V1V) ►rmmmmm0] a' O^^1mmC^m
W O O O > > > > d > > > > > >O to V) V) Vf AJVf 0000JV)Vf
S Q QW F-- t-
F- O O
I
D-288
SYSTEM COST DATA
PROCESS:	 LURGI
SYSTEM:	 8-PROCESS SOLIDS TREATMENT
UNIT OPERATION NUMBER:	 31
SUBSYSTEM:
REFERENCE SOURCE FOR COSTING
REFERENCE SYSTEM COST:
REFERENCE CAPACITY:
TVA CAPACITY:
RECOMMENDED CAPACITY EXPONENT
N/A
MITTELHAUSER IN-HOUSE COST ESTIMATE
$265,000 DIRECT COST ESTIMATE
(JANUARY '80 DOLLARS)
N/A
N/A
N/A
EXPLANATORY COMMENTS: 	 N/A
COMPUTATION METHOD:
TOTAL SYSTEMS COST = TOTAL DIRECT COST x (1 + INDIRECT COST FACTOR)
INPUTS:
LIME DEWATERING PONDS	 $ 75,000
CONVEYOR	 190,000
TOTAL DIRECT COST	 $265,000
INCLUDES ALL PUMPS, INSTRUMENTS
INDIRECT COST FACTOR = 0.36 (75/25 ASSUMED M/L RATIO)
RESULTS:
TOTAL SYSTEM COST = $360,400 (JANUARY '80 DOLLARS)
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SYSTEM COST DATA
PROCESS:
SYSTEM:
UNIT OPERATION NUMBER:
SUBSYSTEM:
REFERENCE SOURCE FOR COSTING:
REFERENCE SYSTEM COST:
LURGI
10— INSTRUMENTATION AND CONTROL
N/A
N/A
VENDOR ESTIMATE FROM GENERAL ELECTRIC
$1.5 MILLION FOR A SYSTEM WITH CAPACITY
SUFFICIENT FOR TVA NEEDS. IT IS BASED
UPON A HONEYWELL 4500 SYSTEM.
REFERENCE CAPACITY:	 N/A
TVA CAPACITY:	 N/A
RECOMMENDED CAPACITY EXPONENT:	 N/A
EXPLANATORY COMMENTS:
THE SYSTEM CONTAINS JUST THE NECESSARY MATERIAL FOR THE CENTRALIZED OF
REMOTE FACILITY. IT CONTAINS SUFFICIENT CABLE TO TRANSMIT SIGNALS
FROM THE PROCESS UNITS; DATA PROCESSING EQUIPMENT, SOFTWARE PACKAGES
FOR THE ANALYSIS OF INCOMING DATA, AND DISPLAY PANELS FOR PRESENTATION
OF DATA. THIS SYSTEM DOES NOT INCLUDE LOCAL CONTROLS FOR DIRECT
OPERATION OF INDIVIDUAL SYSTEMS.
COMPUTATION METHOD:
TOTAL DIRECT COST = 0 + INSTALLATION FACTOR) x REFERENCE COST
TOTAL SYSTEM COST = 0 + INDIRECT COST FACTOR) x TOTAL DIRECT COST
INPUTS:
FIELD INSTALLATION FACTOR = 1.10 (ASSUMED)
TOTAL DIRECT COSTS = $3.15 x 10 6 (JANUARY 'BO DOLLARS)
INDIRECT COST FACTOR = 0.289 (90/10 ASSUMED M/L RATIO)
RESULTS:
TOTAL SYSTEM COST = $4.060 x 10 6 (JANUARY '80 DOLLARS)
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SYSTEM COST DATA
PROCESS:
SYSTEM:
UNIT OPERATION NUMBER:
SUBSYSTEM:
REFERENCE SOURCE FOR COSTING:
REFERENCE SYSTEM COST:
LURGI
11-COAL HANDLING
10
N/A
RESOURCE ENGINEERING, INC. ESTIMATE BASED
ON IN-HOUSE COST DATA. SEE DETAILED
EQUIPMENT LISTING WHICH FOLLOWS.
$48.1 x 106 (JANUARY '80 DOLLARS) (TOTAL
DIRECT COST)
REFERENCE CAPACITY:	 20,000 TPO
TVA CAPACITY:	 30,440 TPO
RECOMMENDED CAPACITY EXPONENT:	 0.35
EXPLANATORY COMMENTS:
	 N/A
COMPUTATION METHOD:
TOTAL SYSTEM COST = TOTAL DIRECT COST x (1 + INDIRECT COST FACTOR)
TOTAL OIRECT COST (E+M+L) = REFERENCE COST x CAPACITY FACTOR
TVA CAPACITY	
0.35
CAPACITY FACTOR = REFERENCE CAPACITY
INPUTS:
REFERENCE SYSTEM COST = $wd.l x 10 6
 (JANUARY '80 DOLLARS)
INDIRECT COST FACTOR = 0.335 (80/20 ASSUMED M/L RATIO FOR SOLIDS
HANDLING)
CAPACITY FACTOR = (301440)0.35 _ 1.158
20,000
RESULTS:
TOTAL DIRECT COST = $55.699 x 106
TOTAL SYSTEM COST = $74.36 x 106 (JANUARY '80 DOLLARS)
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SYSTEM 11
l
COAL HANDLING
(EQUIPMENT FACTORED COSTS)
DESCRIPTION
1. Continuous barge unioader, elevator type,
3,000-3,500 TPH, including dock, moorings,
surge bin, conveyors
2. OpQn coal storage piles, 1.8 x 106 tons
Double windows 100' high x (2 x 240') wide x 2,800'
Cots for site preparation, stockpiling conveyors,
stacker/reclaiming equipment, mobile equipment
3. Rotary brakers, three (2N, 1S), 1,000 TPH each
50 hp each, 12' 0 x 22' each
4. Concrete silos, four, 11,750 tons each,
67' 0 x 150' each
5. Truck dump hopper, 2,000 tons
6. Conveyors not included above
a.	 Truck station to crusher, 500 TPH
36" x 500 ft., 0 elevation, 426 fpm, 32 hp
h.	 Crusher to silos, 2,160 TPH
60" x 700 ft., 150 ft. elevation, 470 hp,
600 fpm
TOTAL DIRECT COSTS (E+M+L)
JAN '80 $ x (106)
$	 10.0
30.0
1.0
6.0
0.2
0.3
0.6
$
	
48.1
.	 A
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SYSTEM COST DATA
PROCESS: LURGI
SYSTEM: 12-SOLIDS WASTE RECYCLING/DISPOSAL
UNIT OPERATION NUMBER: 81
SUBSYSTEM: N/A
REFERENCE SOURCE FOR COSTING: MITTELHAUSER ESTIMATE (FROM IN-HOUSE
COST DATA BASE)
REFERENCE SYSTEM COST: $16.1 x 106 (JANUARY	 '80 DOLLARS) (TOTAL
DIRECT COSTS)
NOTE: INSTALLED COST OF SOLIDS DISPOSAL AREA; $10.0 x	 106
INSTALLED COST OF RUN OFF COLLECTION BASIN: 6.1	 x	 106
$16.1	 x	 106
REFERENCE CAPACITY:
	 N/A
TVA CAPACITY:
	
	 61,000 N/HR SOLIDS (DRY), 2319 GAL/HR
H2O W/SOLIDS
RECOMMENDED CAPACITY EXPONENT:
	 N/A
EXPLANATORY COMMENTS:
1. SYSTEM IS ESSENTIALLY AN EXCAVA'fED 20 YEARS AREA FOR SOLID
DISPOSAL. INCLUDES EXCAVATION & CONSTRUCT OF CLAY LINED
DI S POSAL AREA.
2. LAND COSTS ARE NOT INCLUDED
COMPUTATION METHOD:
TOTAL SYSTEM COST = TOTAL DIRECT COST x (1 + INDIRECT COST FACTOR)
INPUTS:
INDIRECT COST F^.-TOR = 0.335 (80/20 ASSUMED M/L RATIO FOR SOLIDS
TOTAL DIRECT COST = $16.1 x 106 HANDLING)
RESULTS:
TOTAL SYSTEM COST = $21.494 x 10 6 (JANUARY '80 DOLLARS)
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SYSTEM COST DATA
PROCESS:	 LURGI
SYSTEM:	 13-BYPRODUCTS PROCESSING
UNIT OPERATION NUMBER:	 83-SULFUR STORAGE & LOADING
SUBSYSTEM:	 N/A
REFERENCE SOURCE FOR COSTING:
	 MITTELHAUSER (IN-HOUSE COST DATA BASE)
REFERENCE SYSTEM COST:	 $1 x 106 (JANUARY '80 DOLLARS)
REFERENCE CAPACITY:	 N/A
TVA CAPACITY:	 N/A
RECOMMENDED CAPACITY EXPONENT:
	 N/A
EXPLANATORY COMMENTS:
	
N/A
COMPUTATION METHOD:
	 N/A
INPUTS:	 N/A
RESULTS:
TOTAL SYSTEM COST = $1 x 10 6
 (JANUARY '80 DOLLARS) FOR EACH MODULE
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THE BDM CORPORATION
SYSTEM COST DATA
PROCESS: LURGI
SYSTEM:
UNIT OPERATION NUMBER:
SUBSYSTEM:
REFERENCE SOURCE FOR COSTING
REFERENCE SYSTEM COST:
14-PLANT POWER SYSTEM
87
POWER GENERATION
GUTHRIE COST REFERENCE DATA, FROM PROCESS
PLANT AND CONTROL
$10 x 106
 MID-1978 (REFER TO FOLLOWING
PAGE) (DIRECT + INDIRECT COST)
REFERENCE CAPACITY:	 N/A
TVA CAPACITY:	 14,100 KW FOR SINGLE MODULE
RECOMMENDED CAPACITY EXPONENT:	 N/A
EXPLANATORY COMMENTS:
	 N/A
COMPUTATION METHOD:
TOTAL SYSTEM COST = REFERENCE SYSTEM COST x ESCALATION FACTOR
INPUTS:
ESCALATION FACTOR = 1.14
REFERENCE SYSTEM COST = $10 x 10 6 (MID-1978)
RESULTS:
TOTAL SYSTEM COST = $11.4 x 10 6
 (JANUARY '80 DOLLARS)
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THE BDM CORPORATION
SYSTEM 14
PLANT POWER
POWER GENERATED
650 PSIG, 750°F - 150 PSIG 	 =	 9.0 MW	 =	 12,100 HP
50 PSIG, SA1. 4 CONO.	 =	 5.1 MW	 =	 6,800 HP
14.1 MW	 =	 18,900 HP
14,100 KW TURBOGENERATOR = 5.5 x 106 x (1.88) _ $10.3 x 10 6 (MID-'78)
(INCLUDES STEAM GENERATING FACILITY)
BACKOUT BOILER SAY GENERATING 650 PSIG, 750°F STEAM
STM TURBINE n = 79%, GENERATOR n = 95%
STM RATE = 7.201 LB/KWHR
M = 74,1 95 ) x 7.201 = 135,290 LB/HR
BASE COST = $800,000 MID-1970
_ $1,392,000 MID-1978 @ 250 PSIG, 100°F SH
_ $2,859,000 MID-1978 @ 650 PSIG, 750°F
_ $5,106,000 MID-1978 TOTAL MODULE
14,100 KW TURBOGENERATOR
TVA = 10.3 x (1.462) - 5.1 = $10 x 10 6 MID-1978
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SYSTEM COST DATA
PROCESS:	 LURGI
SYSTEM:	 14-PLANT POWER
UNIT OPERATION NUMBER:
	
87
SUBSYSTEM:	 PLANT DISTRIBUTION
REFERENCE SOURCE FOR COSTING:	 GUTHRIE COST REFERENCE DATA
REFERENCE SYSTEM COST:	 $102.62 (1970 DOLLARS/KILOWATT)
REFERENCE CAPACITY:	 N/A
TVA CAPACITY:	 16264.078 KW
RECOMMENDED CAPACITY EXPONENT:	 N/A
EXPLANATORY COMMENTS:
THIS PROCESS DOES NOT INCLUDE ANY POWER GENERATING CAPACITY. SYSTEM
COSTS REPRESENT ONLY POWER DISTRIBUTION NEEDS.
COMPUTATION METHOD:
SYSTEM COST = ,KILOWATT REQUIREMENT x TOTAL DIRECT COST FACTOR
(1 + INDIRECT COST FACTOR) x ESCALATION FACTOR
INPUTS:
KILOWATT REQUIREMENT = 16264.078 KW
TOTAL DIRECT COST FACTOR = $102.62 (1970 DOLLARS/PER KILOWATT)
INDIRECT GOSI FACTOR = 0.469 (BASED UPON 0.72 L/M RATIO)
ESCALATION FACTOR = 1.988 (FROM 1970 TO 1980 DOLLARS)
RESULTS:
TOTAL SYSTEM COST = $4.874 x 10 6 (JANUARY '80 DOLLARS)
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THE BDM CORPORATION
SYSTEM COST DATA
PROCESS:
SYSTEM:
UNIT OPERATION NUMBER:
SUBSYSTEM:
REFERENCE SOURCE FOR COSTING:
REFERENCE SYSTEM COST:
REFERENCE CAPACITY:
TVA CAPACITY:
RECOMMENDED CAPACITY EXPONENT:
CV01 AAIATADV /V1MMC61TC.
LURGI
15-STEAM GENERATION, DISTRIBUTION
86
FLUE GAS TREATMENT
MITTELHAUSER IN-HOUSE COST ESTIMATE
$15.9 x 106 (NOVEMBER 1977)
N/A
N/A
N/A
N/A
COMPUTATION METHOD:
TOTAL SYSTEM COST = REFERENCE SYSTEM COST x (1 + INDIRECT COST
FACTOR) x ESCALATION FACTOR
INPUTS:
REFERENCE SYSTEM COST = $15.9 x 10 6 (NOVEMBER 1977)
INDIRECT COST FACTOR = 0.36 (75/25 ASSUMED "NORMAL" M/L RATIO)
ESCALATION FACTOR = 1.14 (FROM NOVEMBER 1977 TO JANUARY '80 DOLLARS)
RESULTS:
TOTAL SYSTEM COST = $24.65 x 10 6 (JANUARY '80 DOLLARS)
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r	 SYSTEM COST DATA
PROCESS:	 LURGI
SYSTEM:	 15-STEAM GENERATION & DISTRIBUTION
UNIT OPERATION NUMBER:	 84 - STEAM & CONDENSATE
SUBSYSTEM:	 COAL-FIRED BOILER & ESP
REFERENCE SOURCE FOR COSTING:	 MITTELHAUSER IN-HOUSE COST ESTIMATE
REFERENCE SYSTEM COST:	 2 BOILERS @ $7.2 x 106 (MID 78 DOLLARS)
(DIRECT COSTS)
REFERENCE CAPACITY:	 N/A
TVA CAPACITY:	 N/A
RECOMMENDED CAPACITY EXPONENT:	 N/A
EXPLANATORY COMMENTS:	 N/A
COMPUTATION METHOD:
TOTAL SYSTEM COST = REFERENCE SYSTEM COST x 0 + INDIRECT COST
FACTOR) x ESCALATION FACTOR
INPUTS:
REFERENCE SYSTEM COST = $14.4 x 10 6 DIRECT COSTS (h910 78 DOLLARS)
INDIRECT COST FACTOR = 0.36 (75/25 ASSUMED "NORMAL" M/L RATIO)
ESCALATION FACTOR = 1.14 (MID 78 TO JANUARY '80 DOLLARS)
RESu_TS:
TOTAL INSTALLED COST = $19.58 x 10 6 (MID '78 DOLLARS)
i'OTAL SYSTEM COST = $22.32 x 10 6 (JANUARY '80 DOLLARS)
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SYSTEM COST DATA
PROCESS:
SYSTEM:
UNIT OPERATION NUMBER:
SUBSYSTEM:
REFERENCE SOURCE FOR COSTING:
REFERENCE SYSTEM COST:
REFERENCE CAPACITY:
TVA CAPACITY:
RECOMMENDED CAPACITY EXPONENT
EXPLANATORY COMMENTS:
LURGI
15-STEAM GENERATION/DISTRIBUTION
84
PLANT DISTRIBUTION
GUTHRIE COST REFERENCE DATA
PROCESS PLANT ESTIMATED EVALUATION AND
CONTROL, p. 365
TOTAL DIRECT COST FACTOR = 1.68 (1970
DOLLARS PER LBS/HR)
N/A
STEAM REQUIREMENT = 1 x 10 6 LBS/HR
N/A
SYSTEM DESIGN DOES NOT REQUIRE ANY INDEPENDENT STEAM GENERATION
BOILERS. SYSTEM COSTS REPRESENT DISTRIBUTION REQUIREMENTS
INCLUDING PIPING, TRAPS, AND SUPERHEATERS.
COMPUTATION METHOD:
SYSTEM COST = STEAM REQUIREMENT x TOTAL DIRECT COST FACTOR x
(1 +INDIRECT COST FACTOR) x ESCALATION FACTOR
INPUTS:
STEAM REQUIREMENT = 1 x 106 LBS/HR.
TOTAL DIRECT COST FACTOR = 1.68 (1970 DOLLARS PER LBS/HR.)
INDIRECT COST FACTOR = 0.488 (BASED ON AN L/M RATIO OF 0.82)
ESCALATION FACTOR = 1.988 (1970 TO 1980 DOLLARS)
RESULTS:
TOTAL SYSTEM COST = $4.97 x 10 6 (JANUARY '80 DOLLARS)
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THE BEM CORPORATION
UNIT OPERATION NUMBER:
SUBSYSTEM:
REFERENCE SOURCE FOR COSTING:
REFERENCE SYSTEM COST:.
PROCESS:
SYSTEM:
SYSTEM COST DATA
LURGI
16-WATER SUPPLY
85
RAW H2O CLARIFICATION
MITTELHAUSER IN-HOUSE COST DATA BASE
$.689 x 106 (JANUARY '80 DOLLARS) (SEE
BELOW)
REFERENCE CAPACITY:	 N/A
TVA CAPACITY:	 N/A
RECOMMENDED CAPACITY EXPONENT:	 N/A
EXPLANATORY COMMENTS: 	 N/A
COMPUTATION METHOD:
TOTAL SYSTEM COST = (REFERENCE SYSTEM COST - CONTINGENCY,) x
(1 + INDIRECT COST FACTOR)
CONTINGENCY = TOTAL SYSTEM COST x CONTINGENCY  FACTOR
INPUTS:
REFERENCE SYSTEM COST
FIRE WATER POND	 $	 192,000
CLARIFIER	 380,000
RECARBONATOR	 40,000
CONTINGENCY,	 75,000
$	 689,000
(INCLUDES PUMPS, CHEM. FEED, INSTRUMENTS)
CONTINGENCY  FACTOR = 10%
INDIRECT COST FACTOR = 0.36 (75/25 ASSUMED "NORMAL" M/L RATIO)
RESULTS:
TOTAL SYSTEM COST = $835,040 (JANUARY '80 DOLLARS)
CONTINGENCY = $.08 x 10 6 (JANUARY '80 DOLLARS)
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SYSTEM COST DATA
PROCESS:
	
LURGI
SYSTEM:
	
16-WATER SUPPLY
UNIT OPERATION NUMBER:
	
85
SUBSYSTEM:
	
DEMINERALIZER
REFERENCE SOURCE FOR COSTING:
	
MITTELHAUSER IN-HOUSE COST DATA BASE
REFERENCE SYSTEM COST:
	 $6.2 x 106 (JANUARY '80 DOLLARS) (SEE
BELOW)
REFERENCE CAPACITY:	 N/A
TVA CAPACITY:	 N/A
RECOMMENDED CAPACITY EXPONENT:	 N/A
EXPLANATORY COMMENTS:	 N/A
COMPUTATION METHOD:
TOTAL SYSTEM COST = (REFERENCE SYSTEM COST - CONTINGENCY I ) x
(1 + INDIRECT COST FACTOR)
CONTINGENCY = TOTAL SYSTEM COST x CONTINGENCY  FACTOR
INPUTS:
REFERENCE SYSTEM COST
SAND FILTERS	 $	 600,000
DEMINERALIZER TRAINS 	 5,200,000
CHEM STORAGE TANKS	 100,000
CONTINGENCY 	 300,000
$	 6,200,000
CONTINGENCY  FACTOR = 5%
INDIRECT COST FACTOR = 0.36 (75/25 ASSUMED M/L RATIO)
RESULTS:
TOTAL SYSTEM COST = $8,024,000 (JANUARY '80 DOLLARS)
r,^*, IINGENCY = $.4 x 106 (JANUARY '80 DOLLARS)
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THE 8OM CORPORATION
SUBSYSTEM COST DATA
208 - Main Methanation System
ESTIMATE OF MODULAR EQUIPMENT COST
Equipment Number: 90-EX-1 and 90-C-1
Category: Turbine Expander and Compressor Subsystem
Number of Units: 2
Design Data:
Size
Duty
Etc. (Temp./Press)
Special Materials
Special Conditions
Cost Estimate:
Base Equipment Cost 8:	 2,6233,000
Adjustment Factors
Materials	 FM
Temp.	 FT
Pressure	
F 
Size	 FMag
Purchased Equipment Cost E [(E = Bx(FMxFTxFpxFMag)]
Field Materials
Piping
	
% x 8
Concrete	 if
Steel
Instruments	 to
Electrical	 to
Insulation
Paint
s
$E	 2,900,000
D-418
THE 3DM CORPORATION
Subtotal Field Materials (M) % x B 	 .242 of B	 SM	 635,000
Total Direct Material (E+M)
Labor Component (L) "'o x B 	 .292 of B	 $L	 765,000
Subtotal Installed Equipment (E+M+L) 	 S(E+M+L) 4,300,000
Indirect Construction Costs
.36 of (E+M+L)	 1 550 000
S	 0:00
(Indirect Construction Costs may be applied either
as n of (E+M+L) or as multipler factor [(E+M+L)] to
derive module cost.)
Escalation to January `80 dollars 	 1.14
TOTAL MODULE COST, EQUIPMENT 	 $6.670 x 106
.	 f
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THE EIDM CORPORATION
SYSTEM COST DATA
KOPPERS-TOTZEK/SNG
20-C ALTERNATE PRODUCTS/GAS DRYING
90 - GAS DRYING
C. F. BRAUN
FE-2240-31
REFERENCE SYSTEM COST:	 $ .400 x 106 (1977 DOLLARS)
REFERENCE CAPACITY:	 15271 LB-MOL/HR GAS FEED
TVA CAPACITY:
	
6266 LB-MOL/HR GAS FEED
RECOMMENDED CAPACITY EXPONENT: 	 0.6
EXPLANATORY COMMENTS:	 N/A
COMPUTATION METHOD:
TOTAL SYSTEM COST = REFERENCE SYSTEM COST x INDIRECT CONSTRUCTION
COSTS x CAPACITY FACTOR x ESCALATION FACTOR
\ 0.6
CAPACITY FACTOR = ( TVA CAP/
INPUT:
REFERENCE SYSTEM COST	 = S .400 x 10 6 (1977 DOLLARS)
INDIRECT CONSTRUCTION COSTS	 = 1.10
(I.E., ENGINEERING AND
HOME OFFICE)
0 2b6 ` 0.6
CAPACITY FACTOR	 =	 ( 6
)	
= 0.586
ESCALATION FACTOR	 = 1.22 (TO JANUARY '80 DOLLr'.RS)
RESULTS:
TOTAL SYSTEM COST = $.3146 x 10 6 (JANUARY '80 DOLLARS)
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PROCESS:
SYSTEM:
UNIT OPERATION NUMBER:
REFERENCE SOURCE FOR COSTING:
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e.	 Koppers - Totzek/SNG Operations and Maintenance Costs
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THE 8DM CORPORATION
MODULE
OPERATING COST DATA
PROCESS: KOPPERS•TOTZEK/SNG PROCESS
ITEM: INDIVIDUAL STAFFING REQUIREMENTS COSTS
FOR MODULES I AND 11
REFERENCE: TVA DESIGN CRITERIA AND STAFFING NEEDS
DEFINED BY BOWMITTELHAUSER
METHOD: SYSTEM REQUIRES ONE MORE UTILITY PERSON
THAN ON OUE TO NUMBER OF GASIFIERS
BASE
JOB OESCRIPTION COMPENSATION RATE MRS/YEAR COST/YEAR FRINGES TOTAL
1.	 OPERATING LABOR
MECHANICAL UNIT
FOREMAN $21,600/year 2,080 s 21.600 1.42 530.672
ELECTRICIAN 514.50/hr 2,080 S 30,160 0 30.160
COAL HANDLING
FOREMAN $14.00/hr 4,160 S $8.240 0 58.240
LABORER S 8.50/hr 4,160 5 35,360 0 .15,360
HEAD OPERATOR 513.00/hr 2,080 S 27.040 0 27,040
INSTRUMENT UNIT
FOREMAN $21,600/yr 2,080 3 21,600 1.42 30,672
INSTRUMENT
Mf"4ANIC 814.50/hr 1,080 * 30,160 0 30,160
CLASS C OPERATOR 515,200/yr 2.912 s 21.280, 1.42 30,218
CLASS A OPERATOR $17,900/yr 104,832 $902,160 1.42 1.281,067
PLANT LABORER 513,100/yr 11,648 6 73,360 1.42 104,171
CLASS 8 OPERATOR $16,400/yr 37,856 $298,480 1.42 423,842
001T OPERATOR 520,300/yr 26.208 8255,780 1.42 363,208
SUBTOTAL OPERATING LABOR 202,176 $2.444.810
II. SUPERVISION
PLANT OPERATING
SUPERVISOR 534,500/year 2,080 S 34,500 1.42 s 48,990
YARD OPERATIONS
SUPERVISOR $24,000/year 4,160 48,000 1.42 68,160
SHIFT ENGINEER $27,600/year am 369,840 1.42 525.173
SUBTOTAL SUPERVISION 34,112 $642,323
TOTAL STAFF REQUIREMENTS 227,552 53,087.133
WHEN COMPENSATION RATE IS GIVEN IN S/OPER/YR
BASE COST/YEAR ((MRS/YEAR) + (2080 HRS/OPER))	 ($/OPER/YR)
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THE SOM CORPORATION
KOPPERS-TOTZEK/SNG PROCESS
ANNUAL NODULE OPERATING COSTS FOR EXPECTED OPERATIONS
(INDIVIDUAL COSTS FOR MODULES I AND 11)
MILLIONS OF JANUARY 1980 DOLLARS
NET	 AUAL
REQUIREMENTS	 REQQUIREMENTS COST
(AT 10OX
	 (AT 901 :E&
ITEN DESCRIPTION UNITS OPERATION)	 OPERATION) UNIT
FEEDSTOCK:	 (KENTUCKY 09 SEAM, MNBTU 1.098 x 105	3.607 x 107 $1.25
DEEP MINE) • MMTU/OAY	 MMBTU/YEAR
CATALYST b CHEMICAL 14AKE-UP
SUBTOTAL FEEDSTOCK b CATALYST b
CHEMICALS
ELECTRIC POWER - PK/AVG. LOAD 124,758
	 983,594,257 5.027
FACTOR • 1.5 KIM KWH/HR.	 KWH/YEAR
ANNUAL
COST 6
x 10
S 45.087
r-497m
26.557
WATER
	
103 GALLONS 2,200	 1040.4 x 106
 S -80/
	
S 0.833
GALLONS/MIN GALLONS/YR	 K GAL
OPERATING LABOR
	
PERSON HRS. 202,176 	 232,176
	
:12.09	 S 2.444
HRS/YEAR	 HRS/YEAR
OPERATING SUPPLIES
	
(1SX OF OPERATING LABOR)
	
$ .367
MAINTENANCE LABOR
	
0.6% OF 1/4 OF TFI )
	
S 6.941
MAINTENANCE SUPPLIES
	
(2.4 OF 1/4 OF TFI)
	
S 10.411
34,112
	
$18.82
	
S	 .642
SUPERVISION	 PERSON MRS.	 HRS./YEAR
GENERAL PLANT STAFF	 (30% OF O.L. AND M.L. AMC SUP)
	
S 3.008
ADMINISTRATION AND GENERAL OVERHEAD	 (5X OF Ob11 LESS FEEDSTOCK AND CHEM.)
	
S 2.560
PROPERTY TAXES AND INSURANCE 	 DESIGN CRITERIA SPECIFY NO COSTS FOR THIS LINE ITEM
	
-0-
SUBTOTAL O&N COSTS
LESS FEEDSTOCK b CATALYST b CHEMICALS
	
S 53.763
GROSS ANNUAL OPERATING b
MAINTENANCE COSTS
	
$100.505
BYPROOUCTS CREDITS
	
-0-
NET ANNUAL OPERATING b
MAINTENANCE COSTS
	
$100.505
" MEAN BTU VALUE OF FEEDSTOCK . 10,980 BTU&B.
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ETHE BDM CORPORATION
s
NODULE
OPERATING COST DATA 	
d
e.
PROCESS:	 KOPPERS-TOTZEK/MBG PROCESS
ITEM:	 INDIVIDUAL STAFFING REQUIREMENTS COSTS
FOR NODULES III AND IV
REFERENCE:
	
TVA DESIGN CRITERIA AND STAFFING NEEDS
DEFINED BY BON/NITTELHAUSER
METHOD:	 SYSTEM REQUIRES ONE MORE UTILITY PERSON
THAN B&M DUE TO NUMBER OF GASIFIERS
BASE
JOB DESCRIPTION	 COMPENSATION RATE
	
HRS/YEAR	 COST/YEAR	 FRINGES	 TOTA
I. OPEC RA„ TING LABOR
MECHANICAL UNIT
FOREMAN $21.600/year 2.080 S 21,600 1.42
ELECTRICIAN $14.50/hr 2,080 S 30.160 0
COAL HANDLING
FOREMAN $14.00/hr 4,160 $ 58,240 0
LABORER S 8.50/hr 4,160 S 35,360 0
HEAD OPERATOR $13.00/hr 2.080 $ 27,040 0
INSTRUMENT UNIT
FOREMAN 521.600/yr 2.080 S 21,600 1.42
INSTRUMENT
MECHANIC $14.50/hr 2.080 S 30.160 0
CLASS C OPERATOR $15.200/yr 2,912 $ 21.280• 1.42
CLASS A OPERATOR $17,900/yr 61,152 $526.260 1.42
PLANT LABORER 513,100/yr 11,648 $ 73.360 1.42
CLASS 8 OPERATOR $16,400/yr 29,120 $229.600 1.42
UNIT OPERATOR 520.300/yr 26.208 $255.780 1.42
SUBTOTAL OPERATING LABOR 149,760
II. SUPERVISION
PLANT OPERATING
SUPERVISOR $34,500/year 2.080 S 34,500 1.42
YARD OPERATIONS
SUPERVISOR $24.000/year 4.160 48,000 1.42
SHIFT ENGINEER $27.600/year 23.712 314,640 1.42
SUBTOTAL SUPERVISION 29.952
TOTAL STAFF REQUIREMENTS 179.712
"	 WHEN COMPENSATION RATE IS GIVEN IN $/OPER/YR
BASE COST/YEAR	 =	 ((MRS/YEAR) + (2080 HRS/OPER)l • ($/OPER/YR)
$30.672
30,160
58,240
35,360
27,040
30,672
30,160
30,218
747,289
104,171
326,032
363.208
$1,813,222
S 48,990
68,160
446,789
$563,939
$2,377,161
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KOPPERS-TOTZEK/MBG PROCESS
ANNUAL MODULE OPERATING COSTS FOR EXPECTED OPERATIONS
(INDIVIDUAL COSTS FOR MODULES III AND IV)
MILLIONS OF JANUARY 1980 DOLLARS
ITEM DESCRIPTION
FEEDSTOCK: (KENTUCKY 09 SEAM,
DEEP MINE)*
CATALYST 3 CHEMICAL MAKEUP
SUBTOTAL FEEDSTOCK & CATALYST S
CHEMICALS
NET ANNUAL
REQUIREMENTS REQUIREMENTS COST ANNUAL
(AT 100% (AT 90% PER COST
x	 106UNITS
	
OPERATION) OPERATION) UNIT
MMBTU
	
1.098 x 105 3.607 x	 10 7 41.25 S45 087
MMBTU/DAY MMBTU/YEAR
.252
RrM
ELECTRIC POWER - PK/AVG. LOAD
	
106,152.5	 836,906,670	 5.027	 22.596
FACTOR s 1.5
	
KWH	 KWH/HR.	 KWH/YEAR
'MATER
	
103 GALLONS 4.608 x 106	1513.728 x 106 S .80/	 S 1.211
GALLONS/DAY GALLONS/YR	 K GAL
OPERATING LABOR
	
PERSON MRS. 149,760
	 149,760
	
$12.11	 S 1.814
MRS/YEAR	 MRS/YEAR
OPERATING x:iPPLIES
	
(15% OF OPERATING LABOR)
	 $	 .':
MAINTENANCE LABOR
	
(1.6% OF 1/4 OF TF I )
	
S 6.941
MAINTENANCE SUPPLIES
	
(2.4% OF 1/4 OF TFI)
	
$10.411
29,952
	
$18.83
	
S .564
SUPERVISION	 PERSON MRS.	 MRS./YEAR
GENERAL PLANT STAFF	 (30% OF O.L. AND M.L. AND SUP)
	
S 2.795
ADMINISTRATION AND GENERAL OVERHEAD 	 (5X OF O&M LESS FEEDSTOCK AND CHEM.)
	
$ 2.330
PROPERTY TAXES AND INSURANCE
	
DESIGN CRITERIA SPECIFY NO COSTS FOR THIS LINE I'EM
	
-0-
SUBTOTAL O&M COSTS
LESS FEEDSTOCK & CATALYSTS 6 CHEMICALS
	
$48.934
GROSS ANNUAL OPERATING &
MAINTENANCE COSTS
	
$94.273
BYPRODUCTS CREDITS
	
-0-
NET ANNUAL OPERATING &
MAINTENANCE COSTS
	
S94.273
• MEAN BTU VALUE OF FEEDSTOCK a 10,980 BTU/LB.
D-440
f.	 Koppers - Totzek/SNG Present Value of Capital and Operations and
Maintenance Costs and Product Prices
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THE BDM CORPORATION
a.	 Koppers - Totzek/SNG System Costs For Module I
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THE 8OM CORPORATION
SYSTEM COST DATA
PROCESS:
SYSTEM:
UNIT OPERATION NUMBER:
SUBSYSTEM:
REFERENCE SOURCE FOR COSTING:
REFERENCE SYSTEM COST:
REFERENCE CAPACITY:
TVA CAPACITY:
RECOMMENDED CAPACITY EXPONENT:
EXPLANATORY COMMENTS:
COMPUTATION METHOD:
INPUTS:
RESULTS:
KOPPERS-TOTIEK/SNG
1-COAL PREPARATION & FEED
11
N/A
SEE SYSTEM 2 (SYSTEM 2 INCLUDES
SYSTEMS 1 & 3)
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
D-449
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4	 THE BDIVI CORPORATION
SYSTEM COST DATA
PROCESS:	 KOPPERS-TOTIEK/SNG
SYSTEM:	 2-GASIFICATION
UNIT OPERATION NUMBER: 	 20
SUBSYSTEM:	 N/A
REFERENCE SOURCE FOR COSTING:	 EPRI REPORT AF-531 P. 98
REFERENCE SYSTEM COST:	 $51,063,000 (1974 DOLLARS)
REFERENCE CAPACITY:	 11 GASIFIERS + 1 SPARE
TVA CAPACITY:	 8 GASIFIERS + 1 SPARE
RECOMMENDED CAPACITY EXPONENT:	 1
EXPLANATORY COMMENTS:
1. FACTOR LINEARLY ON GASIFIER QUANTITY
2. REFERENCE SYSTEM COST INCLUDES SYSTEMS 1 & 3
3. TOTAL 9 PARALLEL TRAINS REQUIRED FOR TVA.
4. BLOWER COST MUST BE DELETED FROM K/T REFERENCE COST PRIOR TO
CAPACITY FACTORING. TOTAL BLOWER SYSTEM COST = $985,600 (1974 DOLLARS)
COMPUTATION METHOD:
TOTAL SYSTEM COST = TOTAL DIRECT COSTS x (1 + INDIRECT COST FACTOR) x
ESCALATION FACTOR x CAPACITY FACTOR
TOTAL DIRECT COST = REFERENCE SYSTEM COST - BLOWER SYSTEM COST
BLOWER SYSTEM COST = EQUIPMENT COST (1974 DOLLARS) x MODULAR FACTOR
INPUTS:
REFERENCE SYSTEM COST:
INDIRECT COST FACTOR:
ESCALATION FACTOR:
CAPACITY FACTOR:
EQUIPMENT COST:
MODULAR FACTOR:
$51.063 A 106 (JANUARY 1974 DOLLARS)
0.36 (ASSUME "NORM" .36 Litt RATIO FOR MINED PROCES.i )
1.51 (TO JANUARY 1980 DOLLARS)
.75
$985,600 (1974 DOLLARS)
2.2
D-450
THE 8DM CORPORATION
SYSTEM COST DATA (CONTINUED)
RESULTS:
BLOWER SYSTEM COST
TOTAL DIRECT COST
TOTAL SYSTEM COST
$2.168 x 10 6 6( JANUARY 1974 DOLLARS)
$48.895 x 10 (JANUARY 1974 DOLLARS)
$75,308,079 (JANUARY 1980 DOLLARS)
D-451
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THE BDM CORPORATION
SYSTEM COST DATA
PROCESS:
SYSTEM:
U T OPERATION NUMBER:
SUBSYSTEM:
REFERENCE SOURCE FOR COSTING:
REFERENCE SYSTEM COST:
REFERENCE CAPACITY:
TVA CAPACITY:
RECOMMENDED CAPACITY EXPONENT:
EXPLANATORY COMMENTS:
KOPPERS-TOTZEK/SNG
3-INITIAL GAS CLEAN-UP & COOLING
21
N/A
SEE SYSTEM 2
N/A
N/A
N/A
N/A
N/A
COMPUTATION METHOD:
	
N/A
INPUTS:
	
N/A
RESULTS:
	
N/A
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THE BDM CORPORATION
SYSTEM COST DATA
KOPPERS-TOTZEK/SNG
4-ACID GAS REMOVAL - RECTISOL
22
C. F. BRAUN
FE - 2240-31
FACTORED ESTIMATES EASTERN COAL
COMMERCIAL CONCEPT
$32,270,000 (1977 DOLLARS)
(INSTALLED COST)
REFERENCE CAPACITY:	 13,827 LB MOLE/HR
TVA CAPACITY:	 12,378 LB MOLE/HR
RECOMMENDED CAPACITY EXPONENT:	 0.6
EXPLANATORY COMMENTS:
(1) THE SELEXOL CIRCULATION RATES SHOWN WERE ESTIMATED FROM AN.ALLIED
CHEMICAL PROPOSAL (PROJ #337) TO FLUOR, DATED DECEMBER 3, 1975.
COMPUTATION METHOD:
TOTAL SYSTEM COST	 =	 REFERENCE SYSTEM COST x CAPACITY FACTOR
x ESCALATION FACTOR
CAPACITY FACTOR	 =	
TVA LB MOLE/HR 0.6
REF LB MOLE HR
INPUTS:
REFERENCE SYSTEM COST:	 $32.27 x 106 (1977 DOLLARS)
0.6
1CAPACITY FACTOR:	
13,827
12,378/
	
_	
.936
ESCALATION FACTOR:	 1.22 (TO JANUARY 1980 DOLLARS)
RESULTS:
TOTAL SYSTEM COST	 =	 $36.850 x 106 (JANUARY 1980 DOLLARS)
PROCESS:
SYSTEM:
UNIT OPERATION NUMBER:
REFERENCE SOURCE FOR COSTING:
REFERENCE SYSTEM COST:
D-454
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SYSTEM COST DATA
s
PROCESS: KOPPERS—TOTZEK/SNG
SYSTEM: 5—SULFUR RECOVERY & TAILGAS TREATMENT
UI4IT OPERATION NUMBER: 36
PII REFERENCE SOURCE FOR COSTING: DOE REPORT FE-1775-18, PLANT 2, p. 9-13
REFERENCE SYSTEM COST: $9,032,000 MID-1977 DOLLARS (TOTAL DIRECT COSTS)
I
i	 REFERENCE CAPACITY: 181.2 LT/D SULFUR PRODUCT
i
I	 TVA CAPACITY: 165.2 LT/D SULFUR PRODUCT
RECOMMENDED CAPACITY EXPONENT: 0.6
EXPLANATORY COMMENTS:
1.	 PROCESS NOTE:	 NORMAL OPERATING RATE OF PLANT 2 IS 240 M/H FEED
i	 ALTHOUGH DESIGN IS FOR 527.5 M/H.
2.	 PROVIDE 2 TRAINS FOR MODULE 1	 (1	 SPARE).
COMPUTATION METHOD:
0.6
CAPACITY FACTOR	 =
TVA CAP)
R	 CA ,
SINGLE TRAIN COST	 = TOTAL DIRECT COST x (1 + INDIRECT COST FACTOR)
x CAPACITY FACTOR x ESCALATION FACTOR
TOTAL SYSTEM COST	 = SINGLE TRAIN COST x NO.	 OF TRAINS
INPUTS:
TOTAL DIRECT COSTS =	 $9.032 x 10 6 (MID-1977 DOLLARS)
INDIRECT COST FACTOR =	 0.10 (ASSUMED FROM DOE REPORT)
165.2	
0.6
CAPACITY FACTOR =	 18T-2
	
= .946
D-456
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SYSTEM COST DATA (CONTINUED)
ESCALATION FACTOR
	
1.22 (FROM 1977 to 1980 DOLLARS)
RESULTS:
SINGLE TRAIN COST
	
$11.466,413
TOTAL SYSTEM COST:
MODULE I =	 $22,932,826 (JANUARY 1980 DOLLARS)
4	 1
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THE BDM CORPORATION
SYSTEM COST DATA
PROCESS:
SYSTEM:
UNIT OPERATION NUMBER:
SUBSYSTEM:
REFERENCE SOURCE FOR Cr STING:
REFERENCE SYSTEM COST:
REFERENCE CAPACITY:
TVA CAPACITY:
RECOMMENDED CAPACITY EXPONENT:
EXPLANATORY COMMENTS:
KOPPERS-TOTZEK/SNG
6-AIR SEPARATION
80
N/A
COST ESTIMATING - RELATIONSHIP CURVES
(REFER TO AIR SEPARATION ATTACHMENT)
$36.8 x 106 (JANUARY 1980 DOLLARS PER TRAIN)
4,104 TPD AIR SEPARATION PLANT OR 2,052
TPD FOR TWO AIR SEPARATION PLANTS @ 24.7
psia OXYGEN.
N/A
N/A
1. THE SYSTEM CONSISTS OF TWO TRAINS FOR THE MODULE.
2. THE INSTALLATION COST OF THE 1st TRAIN IN MODULE
6
1 DIFFERS FROM
THE OTHERS. FIRST TRAIN COSTS INCLUDE $1.1 x 10 6 FOR ELECTRIC
MOTOR DRIVE FOR THE AIR AND OXYGEN COMPRESSORS.
COMPUTATION METHOD:
TOTAL SYSTEM COST:
MODULE 1	 =	 INSTALLED COST FOR TWO TRAINS
INPUTS:
TRAIN COSTS (MODULE 1):	 lst - $37.9 x 106 (JANUARY 1980 DOLLARS)
2nd - 36.8 x 106 (JANUARY 1980 DOLLARS)
r
RESULTS:
TOTAL SYSTEM COST: MODULE 1 =	 $74.7 x 106 (JANUARY 1980 DOLLARS)
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THE BDM CORPORATION
SYSTEM COST DATA
PROCESS:	 KOPPERS-TOTZEK/SNG
SYSTEM:	 7-GAS COMPRESSION
UNIT OPERATION NUMBER:	 23
SUBSYSTEM:	 N/A
REFERENCE SOURCE FOR COSTING:
	
VENDOR ESTIMATE
REFERENCE SYSTEM COST:	 $10,529,000 (JANUARY 1980 DOLLARS)
REFERENCE CAPACITY:	 N/A
TVA CAPACITY:	 14,720,000
RECOMMENDED CAPACITY EXPONENT: 	 N/A
EXPLANATORY COMMENTS:
1. 1 TRAIN PER MODULE.
2. PRICE INCLUDES MOTOR DRIVERS.
3. COST IS EQUIPMENT ONLY.
4. USE 2.15 INSTALLED COST FACTOR PER GUTHRIE, PROCESS PLANT ESTIMATING,
EVALUATION AND CONTROL. p. 167.
COMPUTATION METHOD:
TOTAL SYSTEM COST =	 REFERENCE SYSTEM COST x MODULAR FACTOR
INPUTS:
REFERENCE SYSTEM COST:	 $10.529 x 106 (JANUARY 1980 DOLLARS)
MODULAR FACTOR:	 2.15
RESULTS:
TOTAL SYSTEM COST = $22.638 x 106 (JANUARY 1980 DOLLARS)
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THE BDM CORPORATION
SYSTEM COST DATA
PROCESS:
SYSTEM:
UNIT OPERATION NUMBER:
SUBSYSTEM:
REFERENCE SOURCE FOR COSTING:
REFERENCE SYSTEM COST:
REFERENCE CAPACITY:
TVA CAPACITY:
RECOMMENDED CAPACITY EXPONENT:
EXPLANATORY COMMENTS:
COMPUTATION METHOD:
TOTAL SUBSYSTEM COST:
KOPPERS-TOTZEK/SNG
8-PROCESS SOLIDS TREATMENT (DEWATERING)
31
WATER TREATMENT-SLUDGE HANDLING
MITTELHAUSER IN-HOUSE COST DATA BASE
$75,000 JANUARY 1980 DOLLARS
(TOTAL DIRECT COSTS)
(SEE TOTAL DIRECT COSTS BELOW)
N/A
16,000 GAL/DAY OF 15% BY WEIGHT OF LIME
SLUDGE
N/A
N/A
TOTAL DIRECT COST x (1 + INDIRECT COST FACTOR)
INPUTS:
TOTAL DIRECT COSTS:
1. 2 LINED PONDS FOR GRAVITY DEWATERING 	 $60,000
2. 25% CONTINGENCY FOR ANY CONVEYORS,
PUMPS, CHEMICAL FEED, EQUIPMENT,
ETC.	 15 000
TOTAL
	 $UO
INDIRECT COST FACTOR:
	 0.335 (ASSUME .25 L/M RATIO FOR SOLIDS HANDLING)
RESULTS:
TOTAL SUBSYSTEM COST = $100,125 (JANUARY 1980 DOLLARS)
D-464
SYSTEM COST DATA
t	 PROCESS:
SYSTEM:
UNIT OPERATION NUMBER:
SUBSYSTEM:
REFERENCE SOURCE FOR COSTING:
REFERENCE SYSTEM COST:
REFERENCE CAPACITY:
TVA CAPACITY:
RECOMMENDED CAPACITY EXPONENT:
EXPLANATORY COMMENTS:
COMPUTATION METHOD:
TOTAL SUBSYSTEM COST
KOPPERS-TOTZEK/SNG
8-PROCESS SOLIDS TREATMENT (DEWATERING)
31
GASIFIER SLAG DEWATERER
MI TTELHAUSER IN-HOUSE COST DATA BASE
$569,000 JANUARY 1980 DOLLARS (TOTAL DIRECT
COST) (SEE TOTAL DIRECT COSTS BELOW)
N/A
60,000 #/HR SLAG & ASH
21,420 N/HR H2O
N/A
N/A
TOTAL DIRECT COST x (1 + INDIRECT COST FACTOR)
INPUTS:
TOTAL DIRECT COSTS
1. GRAVITY CLARIFIER	 $ 40,000
2. CONVEYOR TO DISPOSAL PILE	 513,000
3. CHEMICAL FEED	 16 000
TOTAL
	
$569!000 (JANUARY 1980 DOLLARS)
INDIRECT COST FACTOR: 	 0.335 (ASSUME 0.25 L/M RATIO FOR SOLIDS
HANDLING)
RESULTS:
TOTAL SUBSYSTEM COST	 = $759,615 (JANUARY 1980 DOLLARS)
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THE BDM CORPORATION
SYSTEM COST DATA
PROCESS:
	
KOPPERS-TOTIEK/SNG
SYSTEM:
	
9-INCINERATION
UNIT OPERATION NUMBER:
	
N/A
SUBSYSTEM:
	
N/A
REFERENCE SOURCE FOR COSTING
	
N/A
REFERENCE SYSTEM COST:
	
N/A
REFERENCE CAPABILITY:
	
N/A
T! A A w ,\ w A t T\	
N/A
RECOMMENDED CAPACITY EXPONENT
	
N/A
EXPLANATORY COMMENTS:
	
INCINERATION SYSTEM IS NOT REQUIRED IN
THE GASIFICATION PROCESS.
D-467
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THE BDM CORPORATION
SYSTEM COST DATA
PROCESS:
	
KOPPERS-TOTZEK/SNG
SYSTEM:
	
10-INSTRUMENTATION & CONTROL
UNIT OPERATION NUMBER:
	
N/A
SUBSYSTEM:
	
N/A
ecccochlrc enlierc cno rncrt^ir.	 VENDOR ESTIMATE FROM GENERAL ELECTRIC
REFERENCE SYSTEM COST:	 $1.5 x 106 (JANUARY 1980 DOLLARS)
REFERENCE CAPACITY:	 N/A
TVA CAPACITY:	 N/A
RECOMMENDED CAPACITY EXPONENT:	 N/A
EXPLANATORY COMMENTS:
1. THIS SYSTEM CONTAINS JUST THE NECESSARY MATERIAL FOR THE CENTRALIZED
REMOTE FACILITY. IT CONTAINS SUFFICIENT CABLE TO TRANSMIT SIGNALS
FROM THE PROCESS UNITS: DATA PROCESSING EQUIPMENT, SOFTWARE PACKAGES
FOR THE ANALYSIS OF INCOMING DATA, AND DISPLAY PANELS FOR PRESENTA-
TION OF DATA. THIS SYSTEM DOES NOT INCLUDE LOCAL CONTROLS FOR
DIRECT OPERATION OF INDIVIDUAL SYSTEMS.
2. iT IS BASED UPON A HONEYWELL 4500 SYSTEM.
COMPUTATION METHOD:
TOTAL DIRECT COST	 =	 (1 + INSTALLATION FACTOR) x REFERENCE EQUIPMENT
COST
TOTAL SYSTEM COST =	 TOTAL DIRECT COSTS x (1 + INDIRECT COST FACTOR)
TNPUTS:
FIELD INSTALLATION FACTOR	 =	 1.10 (ASSUMED)
REFERENCE COST =
	
$1.5 x 10 6 (JANUARY 1980 DOLLARS)
INDIRECT COST FACTOR	 =	 0.289 (90/10 ASSUMED M/L RATIO)
SULTS:
TOTAL DIRECT COSTS = $3.15 x 10 6 (JANUARY 1980 DOLLARS)
TOTAL SYSTEM COST = $4.06 x 10 6 (JANUARY 1980 DOLLARS)
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SYSTEM COST DATA
PROCESS:	 KOPPERS-TOTZEK/SNG
SYSTEM:	 11-COAL HANDLING
UNIT OPERATION:	 10
SUBSYSTEM:	 N/A
REFERENCE SOURCE FOR COSTING:	 N/A
REFERENCE SYSTEM COST:	 N/A
REFERENCE CAPACITY:	 N/A
TVA CAPACITY:	 N/A
RECOMMENDED CAPACITY EXPONENT:	 N/A
EXPLANATORY COMMENTS:
COAL HANDLING SYSTEM IS INCLUDED UNDER GENERAL FACILITIES SYSTEMS
LISTING SINCE T IS DESIGNED TO SERVE ALL FOUR MODULES.
D-470
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THE BDM CORPORATION
SYSTEM COST DATA
PROCESS:
	
KOPPERS-TOTZEK/SNG
SYSTEM:
	
12-SOLIDS WASTE RECYCLING/DISPOSAL
UNIT OPERATION NUMBER:
	
81
SUBSYSTEM:
	
N/A
REFERENCE SOURCE FOR COSTING:
	 MITTELHAUSER ESTIMATE (FROM IN-HOUSE COST
DATA BASE)
REFERENCE SYSTEM COST:	 $16.1 x 106 (JANUARY 1980 DOLLARS) (TOTAL
DIRECT COSTS)
DIRECT COST OF SOLIDS DISPOSAL AREA
	 =	 $10.0 x 106
DIRECT COST OF RUNOFF COLLECTION BASIN =
	 $ 6.1 x 106
(BOTH ARE LINED W/CLAY LINER)
	 $1F1 x 10
REFERENCE CAPACITY:
	 N/A
TVA CAPACITY:	 61,000 #/HR SOLIDS (DRY), 2,319 GAL/HR
H2O WITH SOLIDS
RECOMMENDED CAPACITY EXPONENT:	 N/A
EXPLANATORY COMMENTS:
1. SYSTEM IS ESSENTIALLY AN EXCAVATED AREA FOR 20 YEARS OF SOLID DIS-
POSAL. INCLUDES EXCAVATION & CONSTRUCT OF CLAY-LINED DISPOSAL
AREA RUNOFF HOLDING POND.
2. LAND COSTS WERE NOT INCLUDED.
COMPUTATION METHOD:
TOTAL SYSTEM COST	 =	 TOTAL DIRECT COST x (1 + INDIRECT COST FACTOR)
INPUTS:
TOTAL DIRECT COST: $16.1 x 10 6
 (JANUARY 1980 DOLLARS)
INDIRECT COST FACTOR: 0.335 (80/20 ASSUMED M/L RATIO FOR SOLIDS HANDLING
SYSTEMS)
RESULTS:
TOTAL SYSTEM COST = $21.494 X 10 6 (JANUARY 1980 DOLLARS)
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	 THE BOM CORPORATION
SYSTEM COST DATA
PROCESS:
SYSTEM:
UNIT OPERATION NUMBER:
SUBSYSTEM:
REFERENCE SOURCE FOR COSTING:
REFERENCE SYSTEM COST:
REFERENCE CAPACITY:
TVA CAPACITY:
RECOMMENDED CAPACITY EXPONENT:
EXPLANATORY COMMENTS:
COMPUTATION METHOD:
INPUTS:
RESULTS:
KOPPERS-TOTZEK/SNG
13-BYPR000CTS PROCESSING
83
SULFUR STORAGE AND LOADING
MITTELHAUSER IN-HOUSE COST DATA BASE
$1 x 106 (JANUARY 1980 DOLLARS)
N/A
N/A
N/A
1. ORDER OF MAGNITUDE ESTIMATE OF 1 X 106
BASED ON UPON FLAKING SULFUR STORAGE
FACILITY RATHER THAN PRILL TOWER.
N/A
N/A
TOTAL SYSTEM COST = $1 x 10 6 (JANUARY 1980 DOLLARS)
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THE BEM CORPORATION
SYSTEM COST DATA
t
PROCESS:
SYSTEM:
UNIT OPERATION NUMBER:
SUBSYSTEM:
REFERENCE SOURCE FOR COSTING:
REFERENCE SYSTEM COST:
KOPPERS-TOTZEK/SNG
14-PLANT POWER SYSTEM
87
PLANT ELECTRICAL DISTRIBUTION
GUTHRIE COST REFERENCE DATA, FROM
PROCESS PLANT ESTIMATING, EVALUATION
ML. iT 36 .
$102.60 (1970 DOLLARS/KILOWATT) (FACTOR
FOR ELECTRICAL DISTRIBUTION, FIELD INSTAL-
LATION COSTS IN NORMAL RANGE)
REFERENCE CAPACITY:	 N/A
TVA CAPACITY:	 117,947 KWATT
RECOMMENDED CAPACITY EXPONENT: 	 N/A
EXPLANATORY COMMENTS:
THIS SYSTEM CONTAINS NO POWER GENERATING CAPACITY. SYSTEM COSTS REPRESENT
ONLY CAPITAL REQUIREMENTS FOR POWER DISTRIBUTION.
COMPUTATION METHOD:
TOTAL SYSTEM COST = KILOWATT REQUIREMENT x TOTAL DIRECT COST FACTOR x
(1 + INDIRECT COST FACTOR) x ESCALATION FACTOR
INPUTS:
KILOWATT REQUIREMENT = 117,947 kw
TOTAL DIRECT COST FACTOR = $102.62 (1970 DOLLARS/PER KILOWATT)
INDIRECT COST FACTOR = 0.469 (BASED ON 0.72 L/M RATIO)
ESCALATION FACTOR = 1.988 (FROM 1970 TO 1980 DOLLARS)
RESULTS:
TOTAL SYSTEM COST = $35.347 x 106 (JANUARY 1980 DOLLARS)
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THE 8DM CORPORATIO14
SYSTEM COST DATA
REFERENCE CAPACITY:
TVA CAPACITY:
KOPPERS-TOTZEK/SNG
15-STEAM GENERATION/DISTRIBUTION
84
DISTRIBUTION
GUTHRIE COST REFERENCE DATA, PROCESS PLANT
ESTIMATING. EVALUATION AND CONTROL, P-m
TOTAL DIRECT COST FACTOR = 1.68 (1970 DOLLARS
PER LBS PER HR)
N/A
STEAM REQUIREMENT = 1,375,000 LB/HR.
(FOR MODULE 1)
PROCESS:
SYSTEM:
UNIT OPERATION NUMBER:
SUBSYSTEM:
REFERENCE SOURCE FOR COSTING:
REFERENCE SYSTEM COST:
RECOMMENDED CAPACITY EXPONENT:	 N/A
EXPLANATORY COMMENTS:
1. SYSTEM DESIGN DOES NOT REQUIRE ANY INDEPENDENT STEAM GENERATION
CAPACITY. SYSTEM COSTS REPRESENT DISTRIBUTION REQUIREMENTS
INCLUDING PIPING, TRAPS, AND SUPERHEATERS.
2. THE STEAM REQUIREMENT HAS BEEN INCREASED OVER THE BASE CASE TO
PROVIDE A CONTINGENCY TO COVER THE STEAM REQUIREMENTS IN THE
ALTERNATIVE PRODUCTS CASE.
COMPUTATION METH00:
TOTAL SYSTEM COST = STEAM REQUIREMENT x TOTAL DIRECT COST FACTOR x (1 +
INDIRECT COST FACTOR) x ESCALATION FACTOR
INPUTS:
STEAM REQUIREMENT = 1,375,000 LB/HR (FOR MODULE 1)
TOTAL DIRECT COST FACTOR = $1.68 (1970 DOLLARS/PER LBS/HR)
INDIRECT COST FACTOR = 0.488 (BASED ON AN L/M RATIO OF 0.82)
ESCALATION FACTOR = 1.988 (TO 1980 DOLLARS)
RESULTS:
TOTAL SYSTEM COST = $6.833 x 10 6 (JANUARY 1980 DOLLARS)
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THE BOM CORPORATION
SYSTEM COST DATA
PROCESS:
SYSTEM:
UNIT OPERATION NUMBER:
SUBSYSTEM:
REFERENCE SOURCE FOR COSTING:
REFERENCE SYSTEM COST:
KOPPERS-TOTZEK/SNG
16-WATER SUPPLY
85
BULK WATER TREATING
MITTELHAUSER ESTIMATED DESIGN EQUIPMENT
CONS (SEE BELOW)
$ .880 x 106 JANUARY 1980 DOLLARS (TOTAL
DIRECT COSTS) - SEE BELOW
REFERENCE CAPACITY: 	 N/A
TVA CAPACITY:	 4,000 gpm (DESIGN)
RECOMMENDED CAPACITY EXPONENT:	 N/A
EXPLANATORY COMMENTS:	 N/A
COMPUTATION METHOD:
TOTAL SYSTEM COST = TOTAL DIRECT COSTS x 0 + INDIRECT COST FACTOR)
INPUTS:
TOTAL DIRECT COSTS:
1.	 FIREWATER POND - DIKED CLAY LINED (EXCL.	 LAND) $192,000
2.	 CLARIFIER-SOFTENER - 76 1 -0	 EQUIPMENT 293,000
INSTALLATION 287,000
3.	 CHEMICAL FEED SYSTEM (INC.	 PUMPS & MIX TANKS)
POLYMER 18,000
LIME 50,000
4.	 RECARBONATION (ASSUME LIQUID CO2 FEED SYSTEM) 40 000
$880"000TOTAL
INDIRECT COST FACTOR = 0.37 (ASSUME .365 L/M RATIO FOR CHEMICAL PROCESS)
RESULTS:
TOTAL SYSTEM COST = $1.190 x 106 (JANUARY 1980 DOLLAR)
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e.
SYSTEM COST DATA
PROCESS:
SYSTEM:
UNIT OPERATION NUMBER:
SUBSYSTEM:
REFERENCE SOURCE FOR COSTING:
REFERENCE SYSTEM COST:
REFERENCE CAPACITY:
TVA CAPACITY:
KOPPERS-TOTZEK/SNG
16-WATER SUPPLY
85
BOILER FEEDWATER TREATING (RESIN DEMIN)
MITTELHAUSER IN-HOUSE COST DATA BASE
(SEE BELOW)
$3,115,000 (JANUARY 1980 DOLLARS) (TOTAL
DIRECT COSTS)
N/A
400gpm (DESIGN)
RECOMMENDED CAPACITY EXPONENT:	 0.6
EXPLANATORY COMMENTS:
1,	 SUBSYSTEM CONSISTS OF 2 PARALLEL TRAINS TO ALLOW FOR REGENERATION
OF 1 TRAIN WHILE THE OTHER TRAIN IS ON STREAM. ASSUMED THE SUBSYSTEM
WILL SUPPLY BFW FOR 1 MODULE. INCLUDES INSTALLED SKID MOUNTED
CATION, ANION & MIXED RESIN BEDS, PUMPS, INTERCONNECT PIPING, VALVES,
INSTRUMENTS, AND DEAERATOR.
COMPUTATION METHOD:
TOTAL SYSTEM COST = TOTAL DIRECT COSTS x (1 + INDIRECT COST FACTOR)
INPUTS:
TOTAL DIRECT COSTS:
DEMIN EQUIPMENT COST	 =	 $1,930,000
INSTALLATION COST	 =	 $ 960,000
REGEN STORAGE TANK COST =	 $	 62,000 (INSTALLED) 2-5000 GAL TANKS (C.S)
FILTERS (PRESSURE)	 _	 $ 163,000$315 9 000 JANUARY 1980 DOLLARS	 '
(TOTAL DIRECT COSTS)
INDIRECT COST FACTOR: 0.37 (ASSUMED .365 L/M RATIO FOR CHEMICAL PROCESS)
RESULTS:
TOTAL SYSTEM COST = $4,267,550 (JANUARY 1980 DOLLARS)
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THE 8DM CORPORATION
SYSTEM COST DATA
x Y
	 G
PROCESS:
	
KOPPERS—TOTZEK/SNG
SYSTEM:
	
17 —COOLING WATER SYSTEM
IIAITI nnrnATT^.. .0 urn rn_	 39
SUBSYSTEM:
	
UTILITY COOLING TOWER
REFERENCE SOURCE FOR COSTING
	
MITTELHAUSER IN—HOUSE COST ESTIMATE
REFERENCE SYSTEM COST:
	
$3.5 x 106 JANUARY 1980 DOLLARS (TOTAL
DIRECT COSTS)
nrrrnrai^r- nAnAnTTV_	 N/A
T\IA ^AnA^TTV.	 60,000 GPM
RECOMMENDED CAPACITY EXPONENT:	 N/A
EXPLANATORY COMMENTS:
THIS COS'' REFLECTS A REDUCTION IN COOLING TOWER CAPACITY FROM 75,000 IN
TASK 5.2.1 TO 60,000 ABOVE.
COMPUTATION METHOD:
TOTAL SUBSYSTEM COST = TOTAL DIRECT COSTS x (1 * INDIRECT COST FACTOR)
INPUTS:
TOTAL DIRECT COSTS = $3.5 x 10 6 (JANUARY 1980 DOLLARS)
INDIRECT COST FACTOR = 0.36 (75/25 ASSUMED "NORMAL" M/L RATIO)
RESULTS:
TOTAL SUBSYSTEM COST = $4.76 x 10 6 (JANUARY 1980 DOLLARS)
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THE BOM CORPORATION
CYSTEM COST DATA
PROCESS:
SYSTEM:
UNIT OPERATION NUMBER:
SUBSYSTEM:
REFERENCE SOURCE FOR COSTING:
REFERENCE SUBSYSTEM COST:
REFERENCE CAPACITY:
TVA CAPACITY:
ncrnuucuncn rAnArTTV EVnA&ltk1T.
KOPPERS-TOTZEK/SNG
17-COOLING WATER SYSTEM
39
BLOWDOWN TREATMENT
MITTELHAUSER IN-HOUSE COST ESTIMATE
$932,617 JANUARY 1980 DOLLARS (TOTAL
DIRECT COSTS)
N/A
46 gpm
N/A
EXPLANATORY COMMENTS:
SUBSYSTEM CONSISTS OF 1 VAPOR COMPRESSION UNIT
(INSTALLED) _	 $932,617
COMPUTATION METHOD:
TOTAL SUBSYSTEM COST = TOTAL DIRECT COSTS x (1 + INDIRECT COST FACTOR)
INPUTS:
TOTAL DIRECT COSTS: $932,617 JANUARY 1980 DOLLARS
INDIRECT COST FACTOR: 0.36 (ASSUMED "NORMAL" .36 L/M RATIO FOR MIXED PROCESS)
RESULTS:
TOTAL SUBSYSTEM COST = $1,268,359 (JANUARY 1980 DOLLARS)
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PTHE BDM CORPORATION
SYSTEM COST DATA
PROCESS:	 KOPPERS-TOTZEK/SNG
SYSTEM:	 17-COOLING WATER SYSTEM
UNIT OPERATION NUMBER:	 39
SUBSYSTEM:	 GASIFIER COOLING TOWER
REFERENCE SOURCE FOR COSTING:
	 SEE BELOW
REFERENCE SUBSYSTEM COST:	 NIA
REFERENCE CAPACITY:	 N/A
TVA CAPACITY:	 N/A
RECOMMENDED CAPACITY EXPONENT:
	 N/A
EXPLANATORY COMMENTS:
1.	 THIS ITEM IS TO BE DELETED FROM THIS COST ESTIMATE, SINCE THIS
GASIFIER COOLING TOWER IS INCLUDED IN SYSTEM 2.
COMPUTATION METHOD:
	
N/A
INPUTS:	 N/A
RESULTS:	 N/A
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THE BDM CORPORATION
SYSTEM COST DATA
PROCESS:	 KOPPERS-TOTZEK/SNG
SYSTEM:	 18-WASTE WATER TREATMENT
UNIT OPERATION NUMBER:	 33
SUBSYSTEM:	 PROCESS CONDENSATE TREATMENT
REFERENCE SOURCE FOR COSTING:	 MITTELHAUSER ESTIMATE
REFERENCE SUBSYSTEM COST:	 $ .152 x 106 JANUARY 1980 DOLLARS (TOTAL
DIRECT COSTS
REFERENCE CAPACITY:	 N/A
TVA CAPACITY:	 19,300 GAL/HR
RECOMMENDED CAPACITY EXPONENT: 	 N/A
EXPLANATORY COMMENTS:	 N/A
COMPUTATION METHOD:
TOTAL SUBSYSTEM COST = TOTAL DIRECT COSTS x (1 + INDIRECT COST FACTOR)
INPUTS:
TOTAL DIRECT COSTS: $ .152 x 10 6 (JANUARY 1980 DOLLARS)
INDIRECT COST FACTOR: 0.37 (ASSUME .365 L/M RATIO FOR CHEMICAL PROCESS)
RESULTS:
TOTAL SUBSYSTEM COST = $208,240 (JANUARY 1980 DOLLARS)
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PRECEDING PACE 6t AM NOT FILMED
THE BDM CORPORATION
SYSTEM COST DATA
PROCESS:	 TEXACO/SNG
SYSTEM:	 1 - COAL PREPARATION AND FEEDING
UNIT OPERATION NUMBER: 	 11
REFERENCE SOURCE:	 AF-642, CASE EXTC
REFERENCE SYSTEM COST:	 N/A
REFERENCE CAPACITY:	 N/A
TVA CAPACITY:	 N/A
RECOMMENDED CAPACITY EXPONENT:	 N/A
EXPLANATORY COMMENTS:
THIS SYSTEM IS COMBINED WITH SYSTEM 2 GASIFICATION IN THE REFERENCE
SOURCE AF-642, EXTC. SEE SYSTEM 2, COSTING.
COMPUTATION METHOD:	 N/A
INPUTS:	 N/A
RESULTS:	 N/A
PRECEDING PAGE MANX NOT " ""
 ".
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TEXACO/SNG
2 - GASIFICATION I
PROCESS:
SYSTEM:
r
1
THE EIDM CORPORATION
.	 l
SYSTEM COST DATA
UNIT OPERATION NUMBER:
	 20
REFERENCE SOURCE:
	
	
EPRI AF-642, CASE EXTC (SLURRY FEED).
CATEGORY LISTED AS UNIT 20 - "GASIFICA-
TION AND ASH HANDLING."
REFERENCE SYSTEM COST: 	 $24.261 X 106 (MID-1976 DOLLARS)
REFERENCE CAPACITY:	 5 GASIFIERS PLUS 1 SPARE
TVA CAPACITY:	 3 GASIFIERS PLUS 1 SPARE
RECOMMENDED CAPACITY EXPONENT: 	 1
EXPLANATORY COMMENTS:
1. FACTOR THE COMBINED TVA SYSTEMS 1 AND 2 TO THE REFERENCE DESIGN BY
A LINEAR 4/6 FACTOR.
2. REFERENCE COST INCLUDES SYSTEM 1.
COMPUTATION METHOD:
TOTAL SYSTEM COST = 	 REFERENCE COST x CAPACITY FACTOR x
ESCALATION FACTOR
INPUTS
REFERENCE COSTS =
	
$24.261 x 106 (MID-1976 DOLLARS)
CAPACITY FACTOR =
	
2/3
ESCALATION FACTOR =
	
1.30 (TO JANUARY 1980 DOLLARS)
RESULTS:
TOTAL SYSTEM COST = 	 $21.026 X 106 (JANUARY 1980 DOLLARS)
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SYSTEM COST DATA
TEXACO/SNG
3 - INITIAL GAS CLEAN-UP AND
COOLING
21
GUTHRIE, PROCESS PLANT ESTIMATING,
EVALUATIOfV^ffff7ONM.
REFERENCE SYSTEM COST:
	 N/A
REFERENCE CAPACITY:	 N/A
TVA CAPACITY:
	 N/A
RECOMMENDED CAPACITY EXPONENT:
	 N/A
EXPLANATORY COMMENTS:
1. THE TVA/TEXACO GAS COOLING SYSTEM WAS DESIGNED AT THE EQUIPMENT
LEVEL AND EACH MAJOR EQUIPMENT ITEM PRICED BASED UPON GUTHRIE,
PROCESS PLANT ESTIMATING, EVALUATION AND CONTROL.
2. SEE ATTACHED PAGE #2 (FOR A LISTING OF ALL OF THE EQUIPMENT COSTS)
(MID-1978 DOLLARS)
COMPUTATION METHOD:
	 N/A
INPUT:	 N/A
RESULTS:
TOTAL SYSTEM COST =	 $13.813 x 106
(JANUARY 1980 DJLLARS)
(REFER TO FOLLOWING PAGES)
PROCESS:
SYSTEM:
UNIT OPERATION NUMBER:
REFERENCE SOURCE:
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IEXACO/SNG
SYSTEM COST DATA
3 - INIIIAL GAS CLEAN-UP AND COOLING
(B) (E)
(Mid-1978) (Mid-1978)
Eise
Equipment Equipment Number
Item Type Cost-Each Cost- Each Required
3-E-1 Shell & Tube Heat Exgr. $114,000 $537,000 5
3-E-2 Shell & Tube Heat Exgr. 88,000 402,000 2
3-E-3 She]] & Iube Heat Exgr. 122,000 371,000 1
3-E-4 Air Cooled Heat Exgr. 137,000 449,000 4
3-E-5 Shell & Tube Heat Exgr. 59,000 153,000 l
3-V-1 Vertical	 Vessel $ 17,000 $ 56,000 1
3-V-2 Vertical	 Vessel 15,000 50,000 1
3-V-3 Vertical	 Vessel 13,000 44,000 ]
3-V-4 Vertical	 Vessel 12,500 41,000 1
3-V-5 Vertical	 Vessel 30,000 91,000 1
3-P-1 Centrifugal Pump & Motor $	 13,700 $ 31,000 3
3-P-2 Centrifugal Pump & Motor 2,000 5,000 3
3-P-3 Centrifugal Pump & Motor 2,300 6,000 3
3-ME-1 Gas Scrubbing Subsystem
	
$ 65,000
	
$200,000
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TEXACO/SNG
SUBSYSTEM COST DATA
3 - Initial Gas Clean-u p & Cooling
ESTIMATE OF MODULAR EQUIPMENT COST
Equipment Number: 3-E-1 through 5
Category: Heat Exchangers Subsystems
Number of Units: (13 subsystems were included in the base and equipment
prices below)
Design Data:
Size
Duty
Etc. (Temp./Press)
Special Materials
Special Conditions
Cost Estimate:
Base Equipment Cost B:
	 $1.475 x 106
Adjustment Factors
Materials	 FM
Temp.	 FT
Pressure	
F 
Size	
FMag
Purchased Equipment Cost E [(E = Bx(F M x FT x F  x FMag)
Field Materials
Piping	 % x B
Concrete
Steel
Instruments
Electrical
Insulation
Paint
$E 5.809 x 106
D-496
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R
.848 of B
	 $M	 1.251 x 106
E+M	 79— x 106
.644 of B
	 $L	 .95 x 106
$(E+M+L) 8.01 x 106
6
.36 of (f.+M+L)	 2.884 x 10
	
$10.894	 106
Subtotal Field Materials (M) % x B
Total Direct Material (E+M)
Labor Component (L) % x B
Subtotal Installed Equipment (E+r, +L)
Indirect Construction Costs
Escalation to January 1980 dollars
	
1.14
TOTAL MODULE COST, EQUIPMENT
	
$12.419 x 106
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TEXACO/SNG
SUBSYSTEM COST	 '►
3 - Initial Gas Clean-up & cooling
ESTIMATE 0!' MODULAR EQUIPMENT COST
Equipment Number: 3-V-1 through 5
Category: Vertical Vessels Subsystems
Number of Units (5 vertical vessels are	 hided in prices below)
Design Data:
Size
Duty
Etc. (Temp./Press.)
Special Materials
Special Conditions
Cost Estimate:
Base Equipment Cost B:
	
$87,500
Adjustment Factors
Materials	 FM
Temp.	 FT
Pressure	
F 
Size	
FMag
Purchased Equipment Cost E [(E = Bx(F M x FT x F  x FMag )]	 $E
Field Materials
Piping	 % x B
Concrete
Steel
Instruments
Eiectrieal
Insulation
Paint
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Subtotal Field Materials (M) % x B
Total Direct Material (E+M)
Labor Component (L) % x B
Subtotal Installed Equipment (E+M+L)
Indirect Construction Costs
.761 of B
	
$M	 66,588
$(L +M)	 j4b,yab
.632 of B
	 $L	 55,300
$(E+M+L) 403,888
.36 of (E+M+L)	 145,400
$549,288
Escalation to January 1980 dollars
	
1.14
TOTAL MODULE COST, EQUIPMENT
	
$0.626 x 106
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TEXACO/SNG
SUBSYSTEM COST DATA
3 - Initial Gas Clean-up & Cooling
ESTIMA'ir OF MODULAR EQUIPMENT COST
Equipment Number: 13-P-1 through 3
Category: Centrifugal Pumps & Motor Subsystems
Number of Units: (9 pumps are included in costs below)
Design Data:
Size
Duty
Etc. (Temp./Press)
Special Materials
Special Conditions
Cost Estimate:
Base Equipment Cost B:	 $54,000
Adjustment Factors
Materials	 FM
Temp.	 FT
Pressure	
F 
Size	 FMag
Purchased Equipment Cost E [(E = Bx(FM x FT
 x F  x FMag)]
Field Materials
$E	 126,000
D-500
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Subtotal Field Materials (M) % x B
	 .751 of B
Total Direct Material (E+M)
Labor Component (L) 'Av* x 8	 .71 of B
Subtotal Installed Equipment (E+M+L)
Indirect Construction Costs
P
$M	 40,554
+	 Tr4
$L	 38,340
$(E+M+L) 204,894
36 of (E+M+L)
	
73 762
$278 656
Escalation to January 1980 dollars
	
1.14
TOTAL MODULE COST, EQUIPMENT
	
$0.318 x 106
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SUBSYSTEM COST DATA
3 - Initial Gas Clean-up & Cooling
ESTIMATE OF MODULAR EQUIPMENT COST
Equipment Number: 3-ME-1
C;,tegory: Gas Scrubbing Subsystem
Number of Units: 1
Design Data:
Size
Duty
Etc. (Temp./Press)
Special Materials
Special Conditions
Cost Estimate:
Base Equipment Cost B:
	
$65,000
Adjustment Factors
Materials	 FM
Temp.	 FT
Pressure	
F 
Size	
FMa9
Purchased Equipment Cost E [(E = Bx(F M x FT x F  x FMag )]	 $E	 200,000
Field Materials
Piping	 % x B
Concrete	 It
Steel	 to
Instruments	 to
Electrical
Insulation
Paint
D-502
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Subtotal Field Materials (M) % x B 	 .761 of B	 $id	 49,465
Total Direct Material (E+M) 	 a(E+Fl) 249 ,465
Labor Component (L) % x B	 .632 of B	 $L	 41,080
Subtotal Installed Equipment (E+M+L)	 $(E+M+L) 290,545
Indirect Construction Costs
.36 of (E+M+L)	 104,596
Escalation to January 1980 dollars	 1.14
TOTAL MODULE COST, EQUIPMENT
	
$450,460
4.
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THE BOM CORPORATION
SYSTEM COST DATA
PROCESS:	 TEXACO/SNG
1
SYSTEM:	 4-ACID GAS REMOVAL RECTISOL
UNIT OPERATION NUMBER:	 22
REFERENCE SOURCE:	 CF BRAUN FE-2240-31
REFERENCE SYSTEM COST:	 $32.27 x 106 (1977 DOLLARS)
i
REFERENCE CAPACITY:	 13,827 LB MOLE/HR
TVA CAPACITY:	 14,667 LB MOLE/HR
3
RECOMMENDED CAPACITY EXPONENT: 	 0.6	 4
Y
EXPLANATORY COMMENTS:
COMPUTATION METH00:
'	 TOTAL SYSTEM COST = 	 REFERENCE SYSTEM COST x CAPACITY FACTOR x
y	 ESCALATION FACTOR
I
TVA LB MOLE/HR 0.6
CAPACITY FACTOR:	
REF LB MOL /H
INPUTS:
REFERENCE COST:	 $32.21 x 10 6 (1977 DOLLARS)
CAPACITY FACTOR:	 (14_L667)0.6 = 1.036
13,827
ESCALATION FACTOR:	 1.22 (TO JANUARY 1980 DOLLARS)
RESULTS:
TOTAL SYSTEM COST =	 $40.787 x 10 6 (JANUARY 1980 DOLLARS)
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THE BOM CORPORATION
PROCESS:	 TEXACO/SNG
SYSTEM:	 5 - SULFUR RECOVERY & TAILGAS TREATMENT
SUBSYSTEM:	 N/A
UNIT OPERATION NUMBER:	 36
REFERENCE SOURCE:	 DOE REPORT FE-1775-18, PLANT 2
REFERENCE SYSTEM COST:	 $9,032,000 MID-1977 DOLLARS
REFERENCE CAPACITY:	 181.2 LT/O SULFUR PRODUCT
TVA CAPACITY:	 165.2 LT/O SULFUR PRODUCT
RECOMMENDED CAPACITY EXPONENT:	 0.6
EXPLANATORY COMMENTS:
1. PROCESS NOTE: NORMAL OPERATING RATE OF PLANT 2 IS 240 M/H FEED
ALTHOUGH DESIGN IS 527.5 M/H
2. PROVIDE 1 TRAIN FOR EACH TEXACO MODULE.
COMPUTATION METHOD:
TOTAL SYSTEM COST =
CAPACITY FACTOR =
INPUTS:
REFERENCE SYSTEM COST x INDIRECT CON-
STRUCTION COSTS x CAPACITY FACTOR x
ESCALATION FACTOR
A CAP 0.6
LRVEF CAP
$9.032 X 10 6 (MID-1977 DOLLARS)
1.10
(
165.2 0.6 = 946
181.2
1.22 (FROM MID-77 TO JANUARY 1980 DOLLARS)
REFERENCE SYSTEM COST:
INDIRECT CONSTRUCTION COSTS
(I.E. ENGINEERING AND HOME
OFFICE)
CAPACITY FACTOR:
ESCALATION FACTOR:
0-507
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RESULTS:
TOTAL SYSTEM COSTS =
	 $11.466 X 10 6 (JANUARY 1980 DOLLARS)
D-508
THE BDM CORPORATION
F--Z
W
ZM^-QW
H
QN
J
N ►•^
ca
OS Q
Q !^
J
J D
J
^ ^ Q
	Q ►
 W	 ►^
wi
	O 	 ►_
o
	
J J	 ZI
LA
^	 J
4
^ H
	
WJ x	 U
N '.E
Z ^ ^
	
N	 V)
J
Q
rr V)
4 V
G.1 O
a
a
G7
Z
t/f
cam.)QXW
^ o ^
`p N
M
M
WAD	 N
J	 ^	 ^
N Q N	 ^'	 ^	 ^•2	 w
N^ ^ ~ZW
I-
o
r•^r
W
W
nor
Z
d
V
D
H
^
Ca
t/1
V
Z
CW7
►Zr
Ov
tN
V
d
^
=
Z
.r
J
Q
~
CL
v
W
N
O
LW
J
O
J
O
H-
JQ
O^
D-509
SYSTEM COST DATA
TEXACO/SNG
6 - AIR SEPARATION
80
MITTELHAUSER INTERNAL COST DATA REPRE-
SENTING A "COMPOSITE" OXYGEN PLANT BASED
ON SEVERAL VENDORS, PLUS THE NECESSARY
COMPRESSION COSTS (REFER TO ENCLOSED
COST CURVES)
$36 X 106 PER UNIT (10 REQUIRED)
N/A
5 @ 1657 TPD OXYGEN (100X) PER UNIT
@ 814.7 PSIA 02
PROCESS:
SYSTEM:
llkiTT ADCDATTAAI AIttMDCD.
REFERENCE SOURCE:
REFERENCE SYSTEM COST:
Drccnrmrr rADArTTV.
TvA rADArTTV.
RECOMMENDED CAPACITY EXPONENT: 	 N/A
EXPLANATORY COMMENTS:
(1) MODULES 2 AND 4 REQUIRE 3 UNITS EACH
(2) MODULE 3 REQUIRES 2 UNITS
Pn"n1lTATTnKl lu rTunn.
TOTAL SYSTEM COST =
INPUTS:
TOTAL INSTALLED COST =
RESULTS:
MODULES 2 AND 4 =
MODULE 3 =
REFERENCE UNIT COST x NO. OF UNITS
$36,000,000 PER UNIT (JANUARY 1980
DOLLARS)
$108.0 X 10 6 (JANUARY 1980 DOLLARS)
$72.0 X 10 6 (JANUARY 1980 DOLLARS)
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SYSTEM COST DATA
PROCESS: TEXACO/SNG
SYSTEM: 7 - COMPRESSION
UNIT OPERATION: N/A
SUBSYSTEM: N/A
REFERENCE SOURCE FOR COSTING: N/A
REFERENCE SYSTEM COST: N/A
REFERENCE CAPACITY: N/A
TVA CAPACITY: N/A
RECOMMENDED CAPACITY EXPONENT: N/A
EXPLANATORY COMMENTS:
SYSTEM NOT REQUIRED FOR THIS PROCESS DESIGN
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SYSTEM COST DATA
PROCESS:
SYSTEM:
SUBSYSTEM:
11\ITT AnrnAT7A&1 u-uwnrn_
REFERENCE SOURCE FOR COSTING:
REFERENCE SYSTEM COST:
REFERENCE CAPACITY:
TVA CAPACITY:
RECOMMENDED CAPACITY EXPONENT
TEXACO/SNG
8 - PROCESS SOLIDS TREATMENT (DEWATERING)
GASIFIER SLAG HANDLING
80
MITTELHAUSER IN-HOUSE COST DATA BASE
$513,000 JANUARY 1980 DOLLARS (TOTAL
DIRECT COSTS)
N/A
61,167 #/HR
N/A
EXPLANATORY COMMENTS:
1. THIS SUBSYSTEM DOES NOT REQUIRE THE SAME EQUIPMENT AS THE KOPPERS-
TOTZEK PROCESS.
COMPUTATION METHOD:
TOTAL SYSTEM COST =	 TOTAL DIRECT COSTS x (1 + INDIRECT COST
FACTOR)
INPUTS:
TOTAL DIRECT COSTS =
INDIRECT COST FACTOR:
RESULTS:
TOTAL SYSTEM COST =
$513,000 (JANUARY 1980 DOLLARS)
0.335 (ASSUME .25 L/M RA1I0 FOR SOLIDS
HANDLING)
$684,855 (JANUARY 1980 DOLLARS)
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8
SYSTEM COST DATA
PROCESS:
SYSTEM:
SUBSYSTEM:
UNIT OPERATION NUMBER:
REFERENCE SOURCE FOR COSTING:
REFERENCE SYSTEM COST:
TEXACO/SNG
8 - PROCESS SOLIDS TREATMENT (DEWATERING)
WATER TREATMENT SLUDGE HANDLING
31
MITTELHAUSER IN-HOUSE COST DATA BASE
$30,000 JANUARY 1980 DOLLARS (TOTAL
DIRECT COSTS) (SEE BELOW)
N/A
1320 GAL/DAY OF 15% BY WEIGHT SLUDGE
N/A
N/A
TOTAL DIRECT COSTS x (1 + INDIRECT COST
FACTOR)
nrrrnrunr PAnA^TT\/_
T 1 1 A ^ A n A^ T T\ I_
RECOMMENDED CAPACITY EXPONENT
EXPLANATORY COMMENTS:
COMPUTATION METHOD:
TOTAL SYSTEM COST =
INPUTS:
TOTAL DIRECT COSTS
INDIRECT COST FACTOR
RESULTS:
TOTAL SYSTEM COST =
2 LINED PONDS
DEWATERING
250101 CONTINGEN
TOTAL
(JANUARY 1980
0.335 (ASSUME
HANDLING)
FOR GRAVITY
$24,000
:Y FOR PUMPS	 6,000
DOLLARS)
.25 L/M RATIO FOR SOLIDS
$40,050 (JANUARY 1980 DOLLARS)
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SYSTEM COST DATA
PROCESS: TEXACO/SNG
SYSTEM: 9 - INCINERATION
SUBSYSTEM: N/A
UNIT OPERATION NUMBER: N/A
REFERENCE SOURCE FOR COSTING: N/A
REFERENCE SYSTEM COST: N/A
REFERENCE CAPACITY: N/A
TVA CAPACITY: N/A
RECOMMENDED CAPACITY EXPONENT: N/A
EXPLANATORY COMMENTS:
SYSTEM NOT APPLICABLE TO PROCESS DESIGN
D•-517
SYSTEM COST DATA
PROCESS:	 TEXACO/SNG
SYSTEM:	 10 - INSTRUMENTATION AND CONTROL
UNIT OPERATION NUMBER:	 N/A
REFERENCE SOURCE:
REFERENCE SYSTEM COST:
REFERENCE CAPACITY:
TUA r4DArTTV.
RECOMMENDED CAPACITY EXPONENT:
GENERAL ELECTRIC ESTIMATE
$1.5 X 106 JANUARY 1980 DOLLARS
(EQUIPMENT COST)
REFERENCE COST BASED UPON A HONEYWELL
4500 SYSTEM
N/A
M/A
EXPLANATORY COMMENTS:
THE SYSTEM CONTAINS JUST THE NECESSARY INSTRUMENTATION FOR THE CEN-
TRALIZED REMOTE FACILITY. IT CONTAINS SUFFICIENT CABLE TO TRANSMIT
SIGNALS FROM THE PROCESS UNITS: DATA PROCESSING EQUIPMENT, SOFTWARE
PACKAGES FOR THE ANALYSIS OF INCOMING DATA, AND DISPLAY PANELS FOR
PRESENTATION OF DATA. THIS SYSTEM DOES NOT INCLUDE LOCAL CONTROLS
FOR DIRECT OPERATION OF INDIVIDUAL SYSTEMS.
COMPUTATION METHOD:
TOTAL DIRECT COST =
TOTAL SYSTEM COST =
INPUTS:
REFERENCE COST:
INSTALLATION FACTOR:
INDIRECT COST FACTOR:
RESULTS:
TOTAL DIRECT COSTS =
TOTAL SYSTEM COST =
(1 + INSTALLATION FACTOR) x REFERENCE
EQUIPMENT COST
TOTAL DIRECT COST x (1 + INDIRECT COST
FACTOR)
$1.5 X 106 (JANUARY 1980 DOLLARS)
1.10 (ASSUMED)
0.289 (90/10 ASSUMED M/L RATIO)
$3.15 X 10 6 (JANUARY 1980 DOLLARS)
$4.06 X 10 6 (JANUARY 1580 DOLLARS)
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ITHE BDM CORPORATION
SYSTEM COST DATA
PROCESS:	 TEXACO/SNG
SYSTEM:	 it - COAL HANDLING
UNIT OPERATION:	 10
SUBSYSTEM:	 N/A
REFERENCE SOURCE FOR COSTING:	 N/A
REFERENCE SYSTEM COST:	 N/A
REFERENCE CAPACITY:	 N/A
TVA CAPACITY:	 N/A
RECOMMENDED CAPACITY EXPONENT:	 N/A
EXPLANATORY COMMENTS:
COAL HANDLING IS INCLUDED UNDER LISTING OF GENERAL FACILITIES
SYSTEMS SINCE IT IS DESIGNED TO SERVE ALL FOUR MODULES.
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F
i
SYSTEM COST DATA
TEXACO/SNG
12 - SOLIDS WASTE RECYCLING/DISPOSAL
81
MITTELHAUSER ESTIMATE (FROM IN-HOUSE COST
DATA BASE)
$16.1 X 106
 (JANUARY 1980 DOLLARS) (TOTAL
DIRECT COSTS - SEE BELOW)
PROCESS:
SYSTEM:
UNIT OPERATION NUMBER:
REFERENCE SOURCE:
REFERENCE SYSTEM COST:
REFERENCE CAPACITY:
r%IA rAn Ar TTV.
N/A
61,000 #/HR SOLIDS (DRY), 2319 GAL/HR
H2O WITH SOLIDS
RECOMMENDED CAPACITY EXPONENT:	 N/A
EXPLANATORY COMMENTS:
1. SYSTEM IS ESSENTIALLY AN EXCAVATED AREA FOR 20 YEARS OF SOLID DIS-
POSAL. INCLUDES EXCAVATION AND CONSTRUCT OF CLAY-LINED DISPOSAL
AREA RUNOFF-HOLDING POND.
2. LAND COSTS WERE NOT INCLUDED
i^
COMPUTATION METHOD:
TOTAL SYSTEM COST =
INPUTS:
TOTAL DIRECT COST =
INDIRECT COST FACTOR
RESULTS:
TOTAL SYSTEM COST =
TOTAL DIRECT COSTS x (1 + INDIRECT COST
FACTOR)
INSTALLED COST OF SOLIDS
DISPOSAL AREA =	 $10.0 X 106
INSTALLED COST OF RUNOFF
COLLECTION BASIN =	 6.1 X 106
(BOTH ARE LINED WITH CLAY
LINER)	 $16.1 X 106
0.335 (ASSUMED .25 L/M RATIO FOR SOLIDS
HANDLING)
$21.494 X 10 6 (JANUARY 1980 DOLLARS)
t	 D-521
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THE BDM CORPORATION
SYSTEM COST DATA
PROCESS:
	
TEXACO/SNG
SYSTEM:
	
13 - BYPRODUCTS PROCESSING
SUBSYSTEM:
	
SULFUR STORAGE AND LOADING
UNIT OPERATION NUMBER:
	
83
nrrrnrunr rnnnr.	 MITTELHAUSER IN-HOUSE COST DATA BASE
nrrrnrhlnr rvrvru nnr-r.	 $1 X 106 (JANUARY 1980 DOLLARS)
REFERENCE CAPACITY:
	
N/A
TVA CAPACITY:	 N/A
RECOMMENDED CAPACITY EXPONENT:	 N/A
EXPLANATORY COMMENTS:
1. ORDER OF MAGNITUDE ESTIMATE OF $1 X 106 BASED UPON FLAKING SULFUR
STORAGE FACILITY RATHER THAN PRILL TOWER.
COMPUTATION METHOD:
	
N/A
INPUTS:
REFERENCE SYSTEM COST =
RESULTS:
TOTAL SYSTEM COST =
$1 X 10 6 (JANUARY 1980 DOLLARS)
$1 X 106 (JANUARY 1980 DOLLARS FOR EACH
MODULE)
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THE BD^19 CORPORATION
SYSKm COST DATA
PROCESS:
	
TEXACO/SNG
SYSTEM:
	
14 - PLANT.POWER SYSTEM
SUBSYSTEM:
	
TURBOGENERATOR FOR ON-SITE POWER FOR
I.P. STEAM
UNIT OPERATION NUMBER:
	
87
REFERENCE SOURCE:
	
EQUIPMENT-FACTORED COST ESTIMATE FROM
GUTHRIE, PROCESS PLANT ESTIMATING,
EVALUATI OW-AIW70NTW
REFERENCE SYSTEM COST:
	
$17,040, !'.)0 MID-1978 DOLLARS (EQUIPMENT
COST)
REFERENCE CAPACITY:	 38,500 KW
TVA CAPACITY:	 38,500 KW
RECOMMENDED CAPACITY EXPONENT: 	 N/A
EXPLANATORY COMMENTS:
MITTELHAUSER ESTIMATE FROM IN-HOUSE COST DATABASE AS WELL AS
GUTHRIE, PROCESS PLANT ESTIMATING, EVALUATION AND CONTROL.
r n&Anl1TATTAAI &ACTUAA.
TOTAL SYSTEM COST =
INPUTS:
EQUIPMENT COST:
INSTALLATION FACTOR:
EQUIPMENT COST x INSTALLATION FACTOR x
(1 + INDIRECT COST FACTOR) x ESCALATION
FACTOR
"POWER GENERATION FACILITY"
FOR 38,500 KW =	 $22,560,000
MINUS
"FIELD ERECTED BOILER
COST" FOR 666,000 LB/HR
S'rAM =	 5,600,000
ES T IMATED EQUIPMENT C6ST	 $17,040,000
(MID-1978
DOLLARS)
1.307
D-525
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aINDIRECT COST FACTOR
ESCALATION FACTOR:
RESULTS:
TOTAL SYSTEM COST =
0.15 (ASSUMED)
1,14 (FROM 1978 TO 1980 DOLLARS)
$29.198 X 106 (JANUARY 1980 DOLLARS)
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THE BDM CORPORATION
SYSTEM COST DATA
PROCESS:
SYSTEM:
SUBSYSTEM:
UNIT OPERATION NUMBER:
REFERENCE SOURCE:
REFERENCE SYSTEM COST:
r
REFERENCE CAPACITY:
TVA CAPACITY:
RECOMMENDED CAPACITY EXPONENT:
EXPLANATORY COMMENTS:
COMPUTATION METHOD:
TOTAL SYSTEM COST =
INPUTS:
KILOWATT REQUIREMENT
(INCLUDING IMPORT AND
INTERNAL GENERATION)
TOTAL DIRECT COST FACTOR =
INDIRECT COST FACTOR =
ESCALATION FACTOR =
s
RESULTS:
TOTAL SYSTEM COST =
TEXACO/SNG
14 - PLANT POWER SYSTEM
PLANT ELECTRICAL DISTRIBUTION
87
REQUIREMENTS FACTORED COST ESTIMATE FROM
GUTHRIE, PROCESS PLANT ESTIMATING,
EVALUATiOWib7ON W, p.363.
$102.62 (1970 DOLLARS/KILOWATT) (FACTOR
FOR ELECTRICAL DISTRIBUTION FIELD INSTAL -
LATION COSTS IN NORMAL RANGE)
N/A
88,000 KW
N/A
N/A
KILOWATT REQUIREMENT x TOTAL DIRECT COST
FACTOR x (1 + INDIRECT COST FACTOR) x
ESCALATIOM FACTOR
88,000 KW
$102.62 (1970 DOLLARS/PER KILOWATT)
0.469 (BASED ON 0.72 L/M RATIO)
1.988 (FROM 1970 BASE YEAR DOLLARS)
$26.373 X 106 (JANUARY 1980 DOLLARS)
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THE BOM CORPORATION
SYSTEM COST DATA
TEXACO/SNG
15 - STEAM GENERATION/DISTRIBUTION
86
REQUIREMENTS FACTORED COST FROM GUTHRIE,
PROCESS PLANT ESTIMATING, EVALUATION AND
1.68 (1970 DOLLARS PER LBS PER HR)
N/A
STEAM REQUIREMENT = 1,686,500 LBS/HR
(FOR MODULE 2)
STEAM REQUIREMENT = 1,086,500 LBS/HR
(FOR MODULES 3 AND 4)
PROCESS:
SYSTEM:
UNIT OPERATION NUMBER:
REFERENCE SOURCE FOR COSTING:
REFERENCE SYSTEM COST:
TOTAL DIRECT COST FACTOR =
REFERENCE CAPACITY:
TVA CAPACITY:
RECOMMENDED CAPACITY EXPONENT:	 N/A
EXPLANATORY COMMENTS:
1. THIS SYSTEM ONLY CONTAINS EQUIPMENT FOR THE GENERAL DISTRIBUTION
OF BOILER FEED WATER, COLLECTION OF CONDENSATE, DEAERATION OF
CONDENSATE, AND MINIMAL SURGE STORAGE OF DEMINERALIZED WATER.
2. THE STEAM REQUIREMENT HAS BEEN INCREASED OVER THE BASE CASE TO
PROVIDE A CONTINGENCY TO COVER THE STEAM REQUIREMENTS IN THE
ALTERNATE PRODUCTS CASE.
STEAM REQUIREMENT x TOTAL DIRECT COST
FACTOR x (1 + INDIRECT COST FACTOR) x
ESCALATION FACTOR
1,686,500 LBS/HR (FOR MODULE 2)
1,086,500 LBS/HR (FOR MODULES 3 AND 4)
COMPUTATION METHOD:
TOTAL SYSTEM COST =
INPUTS:
STEAM REQUIREMENT =
TOTAL DIRECT COST FACTOR = 	 $1.68 (1970 DOLLARS PER LBS/HR)
D-529
INDIRECT COST FACTOR
ESCALATION FACTOR =
RESULTS:
TOTAL SYSTEM COST (FOR
MODULE 2) =
TOTAL SYSTEM COST (FOR
MODULES 3 AND 4)
  03
f$
i3
z
0.488 (BASED ON .82 L/M RATIO)
1.988 (BASED ON JANUARY 1980 DOLLARS)
•	 1
,r i
3
$8.381 x 10 6 (JANUARY 1980 DOLLARS)
6	
.:
$5.340 X 10	 JANUARY 19P0 DOLLARS
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THE BDM CORPORATION
SYSTEM COST DATA
	
t k
PROCESS:
SYSTEM:
SUBSYSTEM:
UNIT OPERATION NUMBER:
REFERENCE SOURCE:
REFERENCE SYSTEM COST:
REFERENCE CAPACITY:
TVA CAPACITY:
RECOMMENDED CAPACITY EXPONENT:
EXPLANATORY COMMENTS:
COMPUTATION METHOD:
TOTAL SYSTEM COST =
INPUTS:
TOTAL DIRECT COSTS =
INDIRECT COST FACTOR =
RESULTS:
TOTAL SYSTEM COST =
TEXACO/SNG
16 - WATER SUPPLY
RAW WATER TREATMENT
85
MITTELHAUSER IN-HOUSE COST DATA BASE
$758,000 JANUARY 1980 DOLLARS (TOTAL
DIRECT COST)
N/A
2533 GPM
N/A
Nt A
TOTAL DIRECT COSTS x (1 + INDIRECT COST
FACTOR)
FIRE WATER POND	 $164,000
CLARIFIER	 503,000
CHEMICAL FEED SYSTEM 	 91 000
TOTAL DIRECT COSTS $758:000
(JANUARY 1980 DOLLARS)
0.36 (75/25 ASSUMED "NORMAL" M/L RATIO)
$1.031 X 106 (JANUARY 1980 DOLLARS)
D- 532
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G
SYSTEM COST DATA
PROCESS:
SYSTEM:
UNIT OPERATION NUMBER:
SUBSYSTEM:
REFERENCE SOURCE:
REFERENCE SYSTEM COST:
t
REFERENCE CAPACITY:
TVA CAPACITY:
RECOMMENDED CAPACITY EXPONENT:
EXPLANATORY COMMENTS:
COMPUTATION METHOD:
TOTAL SYSTEM COST
INPUTS:
TOTAL DIRECT COSTS:
INDIRECT COST FACTOR =
TEXACO/SNG
16 — WATER SUPPLY
85
BOILER FEED WATER TREATMENT
MITTELHAUSER IN-HOUSE COST DATA B4SE
$918.000 JANUARY ;980 DOLLARS (TOTAL
DIRECT COSTS) - SEE BELOW
N/A
50 GPM
N/A
N/A
TOTAL DIRECT COSTS x (1 + INDIRECT COST
FACTOR)
1. FILTER	 $ 47,000
2. PARALLEL, SKID—MOUNTED
3. DEMINERALIZER TRAINS	 833,000
4. CHEMICAL STORAGE TANKS	 38 000
TOTAL D IRECT COSTS	 $918:000
(JANUARY 1980
DOLLARS)
0.36 (75/25 ASSUMED "NORMAL" M/L RATIO)
RESULTS:
TOTAL SYSTEM COST = $1.248 X 10 6 (JANUARY 1980 DOLLARS)
i
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THE BDM CORPORATION
SYSTEM COST DATA
PROCESS:
SYSTEM:
UNIT OPERATION NUMBER:
SUBSYSTEM:
REFERENCE SOURCE:
REFERENCE SYSTEM COST:
REFERENCE CAPACITY:
TVA CAPACITY:
RECOMMENDED CAPACITY EXPONEN':
x EXPLANATORY COMMENTS:
COMPUTATION METHOD:
TOTAL SUBSYSTEM COST =
INPUTS:
TOTAL DIRECT COSTS:
INDIRECT COST FACTOR:
RESULTS:
d
TOTAL SUBSYSTEM COLTS =
TEXACO/SNG
17 - COOLING WATER SYSTEM
39
UTILITY COOLING TOWER
MITTELHAUSER IN —HOUSE COST ESTIMATE
$4,200,000 JANUARY 1980 DOLLARS (TOTAL
DIRECT COSTS)
N/A
80,500 GPM
N/A
N/A
TOTAL DIRECT COSTS x (1 + INDIRECT COST
FACTOR)
$4.2 X 106 (JANUARY 1980 DOLLARS)
0.36 (ASSUME .25 L/M RATIO FOR MIXED
PROCESSES)
$5,712,000 (JANUARY 1980 DOLLARS)
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SYSTEM COST DATA
PROCESS:
	
TEXACO/SNG
R
SYSTEM:
	
17 - COOLING WATER SYSTEM
UNIT OPERATION NUMBER:
	
39
SUBSYSTEM:
	
BLOWDOWN TREATMENT
REFERENCE SOURCE:
	
MITTELHAUSER IN-HOUSE COST ESTIMATE
REFERENCE SYSTEM COST:
	
	
$852,000 JANUARY 1980 DOLLARS (TOTAL
DIRECT COSTS)
REFERENCE CAPACITY:	 N/A
TVA CAPACITY:
	
42 GPM
RECOMMENDED CAPACITY EXPONENT:	 N/A
EXPLANATORY COMMENTS:
SUBSYSTEM IS A VAPOR COMPRESSION EVAPORATOR.
COMPUTATION METHOD:
TOTAL SUBSYSTEM COST =	 TOTAL DIRECT COSTS x (1 + INDIRECT COST
FACTOR)
INPUTS:
TOTAL DIRECT COSTS:	 $852,000 (JANUARY 1980 DOLLARS)
INDIRECT COST FACTOR: 	 0 36 (ASSUME .25 L/M RATIO FOR MIXED
PROCESSES)
RESULTS:
TOTAL SUBSYSTEM COST = $1,156,720 (JANUARY 1980 DOLLARS)
D-5'36
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RESULTS:
TOTAL SYSTEM COST = $38,360 (JANUARY 1980 DOLLARS)
THE 80M CORPORATION
E A
SYSTEM COST DATA
PROCESS:
SYSTEM:
SUBSYSTEM:
UNIT OPERATION NUMBER:
REFERENCE SOURCE:
REFERENCE SYSTEM COST:
REFERENCE CAPACITY:
TVA CAPACITY:
RECOMMENDED CAPACITY EXPONENT:
EXPLANATORY COMMENTS:
COMPUTATION METHOD:
TOTAL SYSTEM COST =
INPUTS:
TOTAL DIRECT COST:
CONSISTS OF:
INDIRECT COST FACTOR:
TEXACO/SNG
18 - WASTE WATER TREATMENT
PROCESS CONDENSATE TREATMENT
37
EPA 600/2-78-182
$28,000 WANUARY 1980 DOLLARS)
N/A
50 GPM
N/A
N/A
TOTAL DIRECT COST x,(1 + INDIRECT COST
FACTOR)
$28,000 (JANUARY 1980 DOLLARS)
PRESSURE LEAF FILTER
CHEMICAL CLEANER
PUMPS
0.37 (ASSUME .365 L/M RATIO FOR CHEMICAL
PROCESSES)
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General Facilities Systems Costs Supporting Modules I-IV
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PRECEDING PAGE BLANK NOT FILMED
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THE BDM CORPORATIONt
SYSTEM COST DATA
PRGCESS:
{	 SYSTEM:
UNIT OPERATION NUMBER:
SUBSYSTEM:
4
REFERENCE SOURCE FOR COSTING:
REFERENCE SYSTEM COST:
K—T/TEXACO - METHANE/SNG
11-COAL HANDLING
10
N/A
EQUIPMENT FACTORED COST ESTIMATE BY
RESOURCE ENGINEERING, INC. BASED ON
VENDOR QUOTES AND HISTORIC DATA. SEE
DETAILED EQUIPMENT LISTING WHICH FOLLOWS.
$48,100,000 JANUARY 1980 DOLLARS (TOTAL
DIRECT COSTS)
REFERENCE CAPACITY:	 920,000 TONS OF COAL PER DAY
TVA CAPACITY:	 20,000 TONS OF COAL PER DAY
RECOMMENDED CAPACITY EXPONENT:	 N/A
EXPLANATORY COMMENTS:
THIS SYSTEMS IS SIZED TO SERVE THE NEEDS OF ALL FOUR MODULES TO BE
BUILT IN THE FACILITY.
COMPUTATION METHOD:
TOTAL SYSTEM COST = TOTAL DIRECT COST x (1 + INDIRECT COST FACTOR)
INPUTS:
TOTAL DIRECT COST = $48,100,000 (JANUARY 1980 DOLLARS)
INDIRECT COST FACTOR = 0.335 (80/20 ASSUMED M/L RATIO FOR SOLIDS —
HANDLING SYSTEMS)
RESULTS:
TOTAL SYSTEM COST = $64.214 x 10 6 (JANUARY 1980 DOLLARS)
D-543
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THE BDM CORPORATION
SYSTEM 11
COAL HANDLING
(EQUIPMENT FACTORED COSTS)
JANUARY 1980
DESCRIPTION	 IN MILLION DOLLARS (106)
Continuous barge unloader, elevator type,
3,000-3,500 TPH, including dock, moorings,
surge bin, conveyors	 $	 10.0
Open coal storage piles, 1.8 x 106 tons
Double windows 100' high x (2 x 240') wide
x 2,800' Costs for site preparation, stock-
piling conveyors, stacker/reclaiming equip-
ment, mobile equipment	 30.0
Rotary brakers, three (2N, 1S), 1,000 TPH
each 50 hp each, 12' 0 x 22' each	 1.0
Concrete silos, four, 11,750 tons each,
67' 0 x 150' each	 6.0
Truck dump hopper, 2,000 tons 	 0.2
Conveyors not included above
a. Truck station to crusher, 500 TPH
36 11 	 500 ft., 0 elevation, 426 fpm,
32 hp	 0.3
b. Crusher to silos, 2,160 TPH
60" x 700 ft., 150 ft. elevation,
470 hp, 600 fpm	 0.6
TOTAL DIRECT COSTS (E+M+L) _ 	 $	 48.1
2.
3
4.
5.
6.
D-544
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THE BOM CORPORATION
SYSTEM COST DATA
PROCESS:
SYSTEM:
UNIT OPERATION NUMBER:
REFERENCE SOURCE FOR COSTING:
REFERENCE SUBSYSTEM COST:
REFERENCE CAPACITY:
TVA CAPACITY:
orrnmmrmnr n f aDArTTV CYDnNCNT-
KOPPERS-TOTZEK/TEXACO - METHANE/SNG
19 - GENERAL FACILITIES (BLDG & SUPPORT)
88
EVALUATION OF INTERMEDIATE - BTU COAL
GASIFICATI'OTSYtSTEF^SRETRbFTTTTvi^^
POWER^ TbFI'f5- ,	 i F-n1 ,
SEE BELOW
N/A
N/A
N/A
EXPLANATORY COMMENTS:
INVESTMENT FOR SERVICE FACILITIES SUCH AS MAINTENANCE SHOPS, STORES,
COMMUNICATIONS, SECURITY, AND OFFICES IS ESTIMATED N'; 4.9% OF DIRECT
INVESTMENT. THIS ESTIMATE WAS PREPARED BY TVA BASED ON ITS CONSTRUC-
TION EXPERIENCE.
COMPUTATION METHOD:
TOTAL SYSTEM COST = TOTAL DIRECT SYSTEM INVESTMENTS x (.049)
where
1. TOTAL DIRECT COSTS = TOTAL SYSTEM CAPITAL INVESTMENT-INDIRECT COSTS
2. = TSCI - TDSI x INDIRECT CCST FACTOR
3'	
1
-	 1 + INDIRECT COST F-A-C-T-
OR7 x TSCI
INPUTS:
INDIRECT COST FACTOR: 0.36 (ASSUMED "NORMAL" L/M RATIO)
SUBTOTAL FOR TOTAL SYSTEM CAPITAL INVESTMENT = $1297.278 x 106
(JANUARY 1980 DOLLARS) (EXCLUDING BUILDING & SUPPORT)
RESULTS:
TOTAL DIRECT COSTS = $ 953.881 x 106
TOTAL SYSTEM COST = $46.740 x 10 6 (JANUARY 1980 DOLLARS)
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Koppers - Totzek/SNC and Texaco/SNG Alternate Products Systems Costs
z
PRECEDING PAGE BLANK NOT FILMED
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SYSTEM COST DATA
PROCESS:
SYSTEM:
UNIT OPERATION NUMBER:
SUBSYSTEMS:
4
REFERENCE SOURCE FOR COSTING:
REFEVRENCL SYSTEM COST:
REFERENCE CAPACITY:
TVA CAPACITY:
RECOMMENDED CAPACITY EXPONENT:
EXPLANATORY COMMENTS:
COMPUTATION METHOD:
INPUTS:
RESULTS:
KOPPERS - TOTZEK/SNG
20A - ALTERNATE PRODUCTS/CC SHIFT
90	 SHIFT CONVERSION
HEAT EXCHANGES
VESSELS
PUMPS & MOTORS
GUTHRIE, PROCESS PLANT, ESTIMATING,
EVALUAT IOW-AM7OfNM
N/A
N/A
N/A
N/A
(1) SEE FOLLOWING PAGES FOR A LISTING
OF ALL THE EQUIPMENT COSTS (MID-1978
DOLLARS).
(2) THE K-T/SNG ALTERNATE PRODUCTS
CO-SHIFT SYSTEM WAS DESIGNED AT
THE EQUIPMENT LEVEL AND EACH
MAJOR EQUIPMENT ITEM PPICED BASED
UPON GUTHRIE.
N/A
N/A
TOTAL SYSTEM COST = $2.94"',-4 106 (JANUARY 1980 DOLLARS)
D-551
PRECEDING PAGE BLANK NOT FILMEID
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KIPPERS-TOTZEK/SNG
SYSTEM COST DATA
20A - CO SHIFT SYSTEM
(B) (E)
(Mid-1918) (Mid-1978)
Base
Equipment Equipment
Item Type Cost-Each Cost-Each
90-E-1 Shell & Tube Heat Exgr. $ 52,900 $ 85,700
90-E-2 Shell & Tube Heat Exgr. 54,900 85,600
90-E-3 Shell & Tube Heat fxgr. 15,700 24,900
90-E-4 Shell & Tube Heat Exgr. 80,350 124,630
90-E-5 Shell & Tube Heat Exgr. 35,300 39,500
90-E-6 Shell & Tube Heat Exgr. 22,500 20,700
90-E-7 Shell & Tube Heat Exgr. 12,70 14,000
90-EA-1 Air-Cooled Neat Exgr. 21,600 2.5,300
90-EA-2 Air-Cooled Heat Exgr. 9,800 11,500
Number
Required
1
1
1
4
1
1
1
1
1
THE BDM CORPORATION
k
h
i
e! Y
90-RX-1 CO Shift Reactor Vessel 22,000 50,600	 1
90-RX-2 COS Hydrolysis Reactor Vessel 8,100 18,600	 1
90-V-1 Shift Condensate Vessel 11,500 36,000	 1
90-V-2 Hydrodysis Condensate Vessel 1,600 5,200	 1
90-P-1 Centrifugal Pump & Motor 12,000 20,100	 2
90-P-2 Centrifuga
	
Pump & Motor 2,100 3,300	 2
D-552
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KOPPERS-TOT2EK/SING
SUBSYSTEM COST DATA
20A - CO SHIFT SYSTEM
ESTIMATE OF MODULAR EQUIPMENT COST
(	 Equipment Number: 90-E-1 to E-7 AND 90-EA-1 to 90-EA-2.
Category: Heat Exchangers Subsystems
Number of Units: (12 subsystems were included on the base and equipment
price below)
t
Design Data:
Size
Duty
Etc. (Temp./Press.)
Special Materials
Special Conditions
Cost Estimate:
Base Equipment Cost B:	 $ .5468 x 106
Adjustment Factors
Materials	 FM
Temp.	 FT
Pressure	
F 
Size	
FMag
Purchased Equipment Cost E [(E = Bx(F M x F T x F P x FMag )]	 $E .8057 x 106
Field Materials
Piping	 % x B
Concrete
Steel
Instruments
Electrical	 If
Insulation
Paint
D-553
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rr	 y
S.-htotal Field Materials (M) % x 3
Total Direct Material (E+M)
Labor Component (L) `l; x 8
Subtotal Installed Equipment (E+M+L)
Indirect Construction Costs
.817 of 8
	
$M	 .4467 x 100
$(E+M3—)	 x 106
.626 of 8
	 $L	 .3421 x 106
$(E+M+L) 1.5945 x 106
36 of (r+M+L)
	
•574 x 106
2.1685 x 100
.a	 t
•a
(Indirect Construction Costs may be applied either
as % of (E+M+L) or as multipler factor [(E+M+L)] to
derive module cost.)
Escalation to January 1980 dollars
	 1.14
TOTAL MODULE COST, EQUIPMENT $2.472 x 106
D-554
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KOPPERS-TOTZEK/SNG
SUBSYSTEM COST DATA
r
	
20A - CO SHIFT SYSTEM
ESTIMATE OF MODULAR EQUIPMENT COST
Equipment Number: 3-V-1 to 5
Category: Shift and Hydrolysis Vessels Subsystems
Number of Units (4 vertical and horizontal vessels are included in prices
below)
Design Data:
Size
Duty
Etc. (Temp./Press.)
Special Materials
Special Conditions
Cost Estimate:
Bass Equipment Cost B:	 $43,200
Adjustment Factors
Materials	 FM
Temp.	 FT
Pressure	
F 
Size	
FMag
Purchased Equipment Cost E [(E = Bx(F M x FT x F  FMag )]	 $E	 110,400
Field Materials
Piping	 % x B
Concrete	 If
Steel	 It
Instruments	 "
Electrical	 If
Insulation
Paint
D-555
Subtotal Field Materials (M) % x B
	
1.48 of B
	 $M	 $64,100	 .x
Total Direct Material (E+M)	 +M	 174,500
Labor Component (L) % x B
	
.931 of B	 $L	 40,200
Subtotal Installed Equipment (E+M+L) 	 $(E+M+L)	 214,700
Indirect Construction Costs
.36 of (E+M+L)	 77 300
92,000
(Indirect Construction Costs may be applied eitherA
as % of (E+M+L) or as multipler factor [(E+M+L)] to
derive module cost.)
Escalation to January 1980 dollars 	 1.14
TOTAL MODULE COST, EQUIPMENT 	 $0.3329 x 106
D-556
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KOPPERS-TOTZEK/SNG
SUBSYSTEM COST DATA
'LOA - CO SHIFT SYSTEM
ESTIMATE OF MODULAR EQUIPMENT COST
Equipment Number: 90-P-1 and 90-P-2.
Category: Centrifugal Pumps & Motor Subsystems
Number of Units: (4 pumps and motors are included in prices below)
Design Data:
Size
Duty
Etc. (Temp./Press.)
Special Materials
Special Conditions
Cost Estimate:
Base Equipment Cost B:	 $.0282 x 106
Adjustment Factors
Materials	 FM
Temp.	 FT
Pressure	
F 
Size	
FMa 9
Purchased Equipment Cost E [(E = Bx(F M x F T x F  x F Mag )]	 $E	 $.048 x 106
Field Materials
Piping	 % x B
Concrete
Steel
Instruments
Electrical
Insulation
Paint
D-557
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i
.745 of B	 $M	 $21,000
) 6T,=
.71 of 8
	 $L	 20,000
$(E+M+L) 89,000
Subtotal Field Materials (M) % x 8
Total Direct Material (E+M)
Labor Component (L) % x 8
Subtotal Installed Equipment (E+M+L)
indirect Construction Costs
36 of (E+M+L)
(Indirect Construction Costs may be applied either
as % of (E+M+L) or as multipler factor E(E+M+L)] to
derive module cost.)
Escalation to January 1980 dollars
	
1.14
TOTAL MODULE COST, EQUIPMENT
32 000
$121 nz
$.138 x 106
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THE BDM CORPORATION
SYSTEM COST DATA
PROCESS:
SYSTEM:
UNIT OPERATION NUMBER:
ClJQCVCTCMC
REFERENCE SOURCE FOR COSTING:
KOPPERS - TOTZEK/SNG
20B - ALTERNATE PRODUCTS/MAIN METHANATION
91 - METHANATION
HEAT EXCHANGERS
VESSELS
PUMPS & MOTORS
TURBINE AND COMPRESSOR
GUTHRIE, PROCESS PLANT ESTIMATING,
EVALUAT I0VAND70 VNTR70
N/A
N/A
N/A
N/A
(1) SEE FOLLOWING PAGES FOR A
LISTING OF ALL THE EQUIPMENT
COSTS (MID-1978 DOLLARS).
(2) THE K-T/SNG ALTERNATE PRODUCTS
METHANATION SYSTEM WAS DESIGNED
AT THE EQUIPMENT LEVEL AND EACH
MAJOR EQUIPMENT ITEM PRICED BASED
UPON GUTHRIE.
REFERENCE SYSTEM COST:
REFERENCE CAPACITY:
TVA CAPACITY:
RECOMMENDED CAPACITY EXPONENT:
EXPLANATORY COMMENTS:
COMPUTATION METHOD:
	
N/A
INPUTS:	 N/A
RESULTS:
^ TOTAL SYSTEM COST = $13.670 x 10 6 (JANUARY 1980 DOLLARS)
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KOPPERS- TOTZEK/SNG
SYSTEM COST DATA
208 - MAIN METHANATION
(B) (E)
(Mid-1978) (Mid-1978)
Base
Equipment Equipment Number
Item Type Cost-Each Cost-Each Required
92-E-1 Shell & Tube Heat Exgr. $ 68,600 $107,800 1
92-E-2 Shell & Tube Heat Exgr. 110,000 371,000 1
92-E-3 Shell & Tube Heat Exgr. 110,000 190,100 2
92-E-4 Shell & Tube Heat Exgr. 49,000 73,200 1
92-E-5 Shell & Tube Heat Exgr. 176,500 155,800 2
93-E-6 Shell & Turbe Heat Exgr. 82,300 101,600 2
92-E-7 Shell & Tube Heat Exgr. 31,400 46,600 1
92-E-8 Shell & Tube Heat Exgr. 19,600 22,600 1
92-E-9 Shell & Tube Heat Exgt. 23,500 27,300 1
92-E-10 Shell & Tube Heat Exgr. 29,400 34,400 1
92-EA-1 Air-Cooled Heat Exgr. 21,600 24,200 1
92-EA-2 Air-Cooled Heat Exgr. 9,800 11,000 1
92-RX-1 Vertical Vessel 36,500 176,300 2
92-RX-2 Methanation Reactor 33,000 167,000 1
92-RX-3 Methanation Reactor 10,000 50,600 1
92-V-1 Horizontal	 Vessel 36,500 80,300 1
92-V-2 Horizontal	 Vessel 4,200 9,200 1
92-V-3 Horizontal	 Vessel 1,500 5,300 1
92-V-4 Horizontal	 Vessel 5,500 24,400 1
D-561
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3-P-1	 Centrifugal Pump & Motor 	 $ 3,100	 $ 5,000	 2
3-P-2
	
Centrifugal Pump & Motor 	 1,200	 2,000	 2
90-EX-1 Turbine Expander & Motor 	 1,082,000	 1,213,000	 1
90-C-1 Recycle Compressor & Motor 1,541,000 	 1,687,000	 1
0-562
S
l
•..	 w-	 -.	 116Ynit>.f^a:a^+wrvr*+*.. ^+^nerv^^'d'
	
^aa	 °'-`"
3A
THE BDM CORPORATION
KOPPERS-TOTZEK/SNG
SUBSYSTEM COST DATA
208 - MAIN METHANATION SYSTEM
ESTIMATE OF MODULAR EQUIPMENT COST
Equipment Number: 92-E-1 to 92-E-10 AND 92-EA-1 to 92-EA-2.
Category: Heat Exchangers Subsystems
Number of Units: (15 were included on the base and equipment prices below)
Design Data:
Size
Duty
Etc. (Temp./Press.)
Special Materials
Special Conditions
Cost Estimate:
Base Equipment Cost B:	 $ 1.1005 x 106
Adjustment Factors
Materials
	 FM
Temp.	
FT
Pressure	
F 
Size	
FMag
Purchased Equipment Cost E [(E = Bx(FM x FT x F  x FMag )]	 $E 1.6130 x 106
Field Materials
Piping	 % x B
Concrete
Steel
Instruments
Electrical
Insulation
	
if
Paint	 If
P ]
	 D-563
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4
Subtotal Field Materials (M) % x B
Total Direct Material (E+M)
Labor Component (L) % x B
Subtotal Installed Equipment (E+M+L)
Indirect Construction Costs
.834 of B
	
$M	 .918 x 106
$(E+M)	 2.531x76
.635 of B
	 $L	 .6983 x 106
$(E+M+L) 3.2293 x 106
.36 of (E+M+L)	 1.1625 x 106$4.3918 x 106
(Indirect Construction Costs may be applied either
as % of (E+M+L) or as multipler factor ((E+M+L)J to
derive module cost.)
Escalation to January 1980 dollars	 1.14
TOTAL MODULE COST, EQUIPMENT $5.0067 x 106
E	
f
i
KI
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SUBSYSTEM COST DATA
20B - MAIN METHANATION SYSTEM
ESTIMATE OF MODULAR EQUIPMENT COST
Equipment Number: 92-RX-1 to 92-RX-3 AND 92-V-1 to 92-V-4.
Category: Horizontal and Vertical Subsystems
Number of Units: (8 Horizontal and Vertical vessels are included in prices
below)
Design Data:
Size
Duty
Etc. (Temp./Press.)
Special Materials
Special Conditions
Cost Estimate:
Base Equipment Cost B: 	 $163,700
Adjustment Factors
Materials	 FM
Temp.	 FT
Pressure	
F 
Size	
FMag
Purchased Equipment Cost E [(E = Bx(F M x FT
 x F  x FMag)]
Field Materials
Piping	 % x B
Concrete	 "
Steel	 if
Instruments
Electrical
Insulat4on
Paint
$E	 $689,400
j,	 D-565
t
Subtotal Field Materials (M) % x 8
Total Direct Material (E+M)
Labor Component (L) % x 8
Subtotal Installed Equipment (E+M+L)
Indirect Construction Costs
2.546 of 8	 $M	 $416,700
$(E+	 ,T0
.934 of 8
	 $L	 152,900
$(E+M+L) 1,259,000
36 of (E+M+L)
(Indirect Construction Costs may be applied either
as % of (E+M+L) or as multipler factor [(E+M+L)] to
derive module cost.)
Escalation to January 1980 dollars 	 1.14
TOTAL MODULE COST, EQUIPMENT
453 200
$1,712,2100
$1.9519 x 106
D-566
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KOPPERS-TOTZEK/SNG
SUBSYSTEM COST DATA
208 - MAIN METHANATION SYSTEM
ESTIMATE OF MODULAR EQUIPMENT COST
Equipment Number: 92-P-1 to 92-P-2.
Category: Centrifugal Pumps & Motor Subsystems
Number of Units: (4 pumps and motors are included in prices below)
Design Data:
Size
Duty
Etc. (Temp./Press.)
Special Materials
Special Conditions
Cost Estimate:
Base Equipment Cost B:
	
$8,600
Adjustment Factors
Materials
	
FM
Temp.	 FT
Pressure	
F 
Size	
FMag
Purchased Equipment Cost E [(E = Bx(F M x F T
 x F  x FMag)]
Field Materials
Piping	 x B
Concrete
Steel
Instruments
Electrical
Insulation
Paint
$E $14,000
D-567
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Subtotal Field Materials (M) % x 8
	
.744 of 8
Total Direct Material (E+M)
Labor Component (L) % x 8 	 .721 of 8
Subtotal Installed Equipment (E+M+L)
Indirect Construction Costs
	
$M	 $6,400
	
$(E+M)	 2T7, 0
	
SL	 6,200
$(E+M+L)
	
26,600
.36 of (E+M+L)
(Indirect Construction Costs may be applied either
as % of (E+M+L) or as multipler factor [(E+M+L)] to
derive module cost.)
Escalation to January 1980 dollars
	 1.14
TOTAL MODULE COST, EQUIPMENT
9 600
$ 0412 x 106
0-568
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KOPPERS-TOTZEK/SNG
SUBSYSTEM COST DATA
200 - MAIN METHANATION SYSTEM
ESTIMATE OF MODULAR EQUIPMENT COST
Equipment Number: 90-EX-1 AND 90-C-1.
Category: Turbine Expander and Compressor Subsystem
Number of Units: 2
Design Data:
Size
Duty
Etc. (Temp./Press.)
Special Materials
Special Conditions
Cost Estimate:
Base Equipment Cost B:	 $2,623,000
Adjustment Factors
Materials FM
Temp. FT
Pressure
F 
Size
FMag
Purchased Equipment Cost E [(E = Bx(FM x FT x F 	 x F
Mag )
Field Materials
Piping % x B
Concrete "
Steel
Instruments
Electrical
Insulation
Paint
$E 2,900,000
0-569
THE BDM CORPORATION
Subtotal Field Materials (M) % x B
	
.242 of S
Total Direct Material (E+M)
Labor Component (L) o x B
	
.632 of B
Subtotal Installed Equipment (E+M+L}
Indirect Construction Costs
	
$M	 $635,000
	
$(E+P 	 1, 5^,OISb
	
$L	 765,000
$(E+M+L) 4,300,000
.36 of (E+M+L)
(Indirect Construction Costs may be applied either
as % of (E+M+L) or as multipler factor [(E+M+L)] to
derive module cost.)
Escalation to January 1960 dollars
	
1.14
TOTAL MODULE COST, EQUIPMENT
1 , 550,006$000
$6.670 x 106
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SYSTEM COST DATA
PROCESS:
	
KOPPERS-TOTZEK/SNG
SYSTEM:
	
20C - ALTERNATE PRODUCTS/GAS DRYING
UNIT OPERATION NUMBER:
	
92 - GAS DRYING
REFERENCF SOURCE FOR COSTING:
	
C.F. BRAUN
FE-2240-31
REFERENCE SYSTEM COST:
	 $.400 x 10 6 (1977 DOLLARS)
REFERENCE CAPACITY:
	
15271 LB-MOL/HR GAS FEED
TVA CAPACITY:
	
6266 LB-MOL/HR GAS FEED
RECOMMENDED CAPACITY EXPONENT:	 0.6
EXPLANATORY COMMENTS: 	 N/A
COMPUTATION METHOD:
TOTAL SYSTEM COST = REFERENCE SYSTEM COST x INDIRECT CONSTRUCTION
COSTS x CAPACITY FACTOR x ESCALATION FACTOR
CAPACITY FACTOR= TVA CAP 0.6
REF CAP
INPUTS:
REFERENCE COSTS = $.400 x 10 6 (1977 DOLLARS)
INDIRECT CONSTRUCTION COSTS = 1.10 (I.E., ENGINEERING AND HOME OFFICE)
CAPACITY FACTOR = 6,266 0.6 = 0.586
15,271
ESCALATION FACTOR = 1.22 (f0 JANUARY 1980 DOLLARS)
RESULTS:
TOTAL SYSTEM COST = $.3146 x 10 6 (JANUARY 1980 DOLLARS)
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SYSTEM COST DATA
PROCESS:
SYSTEM:
UNIT OPERATION NUMBER:
SUBSYSTEMS:
REFERENCE SOURCE FOR COSTING:
REFERENCE SYSTEM COST:
REFERENCE CAPACITY:
TVA CAPACITY:
RECOMMENDED CAPACITY EXPONENT:
EXPLANATORY COMMENTS:
TEXACO/SNG
20A - ALTERNATE PRODUCTS/CO SHIFT
90 - SHIFT CONVERSION
HEAT EXCHANGERS
VESSELS
PUMPS & MOTORS
GUTHRIE, PROCESS PLANT ESTIMATING,
EVALUATI OA -AM709M
N/A
N/A
N/A
N/A
(1) SEE FOLLOWING PAGES FOR A
LISTING OF ALL THE EQUIPMENT
COSTS (MID-1978 DOLLARS).
(2) THE TEXACO/SNG ALTERNATE PRODUCTS CO
SHIFT SYSTEM WAS DESIGNED AT THE
EQUIPMENT LEVEL AND EACH MAJOR
EQUIPMENT ITEM PRICED BASED UPON
GUTHRIE.
COMPUTATION METHOD:	 N/A
INPUTS:	 N/A
RESULTS:
TOTAL SYSTEM COST = $4.204 x 10 6 (JANUARY 1980 DOLLARS)
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TEXACO/SNG
SYSTEM COST DATA
20A - CO SHIFT SYSTEM
(B) (E)
(Mid-1978) (Mid-1978)
Base
Equipment Equipment Number
Item Type Cost-Each Cost-Each Required
90-E-1 Shell & Tube Heat Exgr. $ 58,800 $ 95,200 2
90-E-2 Shell & Tube Heat Exgr. 57,500 90,300 1
90-E-3 Shell & Tube Heat Exgr. 31,400 49,600 1
90-E-4 Shell & Tube Heat Exgr. 75,500 117,100 4
90-E-5 Shell & Tube Heat Exgr. 82,700 91,600 3
90-E-6 Shell & Tube Heat Exgr. 36,300 33,400 1
90-E-7 Shell & Tube Heat Exgr. 19,600 21,500 1
90-EA-1 Air-Cooled Heat Exgr. $ 21,600 $ 25,300 1
90-EA-2 Air-Cooled Heat Exgr. 16,700 19,500 1
90-RX-1 CO Shift Reactor Vessel 22,000 50,600 1
90-RX-2 COS Hydrolysis Reactor Vessel 	 8,100 18,600 1
90-V-1 Shift Condensate Vessel 11,500 36,000 1
90-V-2 Hydroysis Condensate Vessel 1,600 5,200 1
90-P-1 Centrifugal	 Pump & Motor $	 12,000 $ 20,700 2
90-P-2 Centrifugal Pump & Motor 2,100 3,300 2
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TEXACO/SNG
SUBSYSTEM COST DATA
20A - CO SHIFT SYSTEM
ESTIMATE OF MODULAR EQUIPMENT COST
Equipment Number: 90-E-1 to E-7 and 90-EA-1 to 90-EA-2.
Category: Heat Exchangers Subsystems
Number of Units: (15 subsystems were included on the base and equipment
price below)
Design Data:
Size
Duty
Etc. (Temp./Press.)
Special Materials
Special Conditions
Cost Estimate:
Base Equipment Cost B: 	 $ .8508 x 106
Adjustment Factors
Materials	 FM
Temp.	 FT
Pressure	
F 
Size	
FMag
Purchased Equipment Cost E [(E = Bx(F M x F T x F  x, FMag )]	 $E 1.1732 x 106
Field Materials
Pipinq
	
% x B
Concrete	 "
Steel	 to
Instruments
	
It
Electrical
Insulation
Paint
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Subtotal Field Materials (M) % x 6
Total Direct Material (E+M)
Labor, Component ( L ) % x B
Subtotal Installed Equipment (E+M+L)
Indirect Construction Costs
.823 of B	 $M	 .7002 x 106
$(E+M) 1.9734	 6
.628 of B
	 $L	 .5344 x 10 6
$(E+M+L) 2.4078 x 106
.36 of (E+M+L)	 8668 x '06$3^U
(Indirect Construction Costs may be applied either
as % of (E+M+L) or as multiplier factor [(E+M+•L)] to
derive module cost.)
Escalation to January 1980 dollars
	
1.14
TOTAL MODULE COST, EQUIPMENT $3.733 x 106
D-578
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TEXACO/SNG
SUBSYSTEM COST DATA
20A - CO SHIFT SYSTEM
i	 ESTIMATE OF MODULAR EQUIPMENT COST
Equipment Number-: 90-RX-1 to 90 -RX-2 and 90-V-1 to 90-V-2.
Category: Shift and Hydrolysis Vessels Subsystems
Number, of Units (4 vertical and horizontal vessels are included in prices
below)
Design Data:
Size
Duty
Etc. (Temp./Press.)
Special Materials
Special Conditions
Cost Estimate:
Base Equipment Cost B:	 $43,200
Adjustment Factors
Materials	 FM
Temp.	 FT
Pressure	
F 
Size	
FMag
Purchased Equipment Cos`: E [(E = bx( FM x F T x Fp FMag)]
Field Materials
Piping	 % x B
Concrete	 "
Steel
Instruments
Electrical
Insulation
Paint
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Subtotal Field Materials (M) % x 8
	
1.48 of 8
	
$M	 $64,100
Total Direct Material (E+M)
	 +	 , W
Labor Component (L) % x 8
	 .931 of 8
	 $L	 40,200
Subtotal Installed Equipment (E+M+L)
	 $(E+M+L)	 214,700
Indirect Construction Costs
.36 of (E+M+L)	 77,300
$292,00
(Indirect Construction Costs may be applied either
as % of (E+M+L) or as multiplier factor [(E+M+L)] to
derive module cost.)
Escalation to January 1980 dollars
	
1.14
TOTAL MODULE COST, EQUIPMENT 	 $0.3329 x 106
D-580
A
TEXACO/SNG
SUBSYSTEM COST DATA
20A - CO SHIFT SYSTEM
ESTIMATE OF MODULAR EQI)IPMENT COST
1
Equipment Number: 90-P-1 AND 90-P-2.
Category: Centrifugal Pumps & Motor Subsystems
Number of Units: (4 pumps and motors are included in prices below)
Design Data:
Size
Duty
Etc. (Temp./Press.)
Special Materials
Special Conditions
Cost Esti,nate:
Base Equipment Cost B: 	 $.0282 x 106
Adjustment Factors
Materials
	
FM
Temp.	 FT
Pressure
	
F 
Size	
FMa9
Purchased Equipment Cost E [(E = Bx(F M x F T x F  x FMag )]	 $E	 $.048 x 106
Field Materials
Piping	 % x B
Concrete
Steel
Instruments
Electrical
Insulation
Paint
D-581
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Subtotal Field Materials (M) % x 8
	 .745 of B
Total Direct Material (E+M)
Labor Component (L) % x B
	 .71 of 8
Subtotal Installed Equipment (E+M+L)
Indirect Construction Costs
(Indirect Construction Costs may be applied either
as % of (E+M+L) or as multiplier factor [(E+M+L)] to
derive module cost.)
Escalation to January 1980 dollars 	 1.14
TOTAL MODULE COST, EQUIPMENT
x
$M	 $21,000
M+M)-
	a
$L	 20,000
	 i
$(E+M+L) 89,000
1
32 000
$. 138 x 106
.36 of (E+M+L)
i	 1
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TEXACO/SNG
SYSTEM COST DATA
PROCESS:
	
TEXACO/SNG
SYSTEM:	 20B - ALTERNATE PRODUCTS/MAIN METHANATION
UNIT OPERATION NUMBER: 	 91 - METHANATION
SUBSYSTEMS:	 HEAT EXCHANGERS
VESSELS
PUMPS & MOTORS
TURBINE AND COMPRESSOR
i'
REFERENCE SOURCE FOR COSTING:
REFERENCE SYSTEM COST:
REFERENCE CAPACITY:
T\/4 renertrv•
RECOMMENDED CAPACITY EXPONENT:
EXPLANATORY COMMENTS:
COMPUTATION METHOD:
GUTHRIE, PROCESS PLANT ESTIMATING,
EVALUATION7ffFM7 T
N/A
N/A
N/A
N/A
(1) SEE FOLLOWING PAGES FOR A
LISTING OF ALL THE EQUIPMENT
COSTS (MID-1978 DOLLARS).
(2) THE K-T/SNG ALTERNATE PRODUCTS
METHANATION SYSTEM WAS DESIGNED
AT THE EQUIPMENT LEVEL AND
EACH MAJOR EQUIPMENT ITEM PRICED
BASED UPON GUTHRIE.
N/A
INPUTS:
	
N/A
RESULTS:
TOTAL SYSTEM COST = $13.670 x 106 (JANUARY 1980 DOLLARS)
D-584
r
THE BDM CORPORATION
TEXACO/SNG
SYSTEM COST DATA
20B - MAIN METHANATION
(B) (E)
(Mid-1978) (Mid-1978)
{ Base
Equipment Equipment Number
Item Tie Cost-Each Cost-Each Required
92-E-1 Shell & Tube Heat Exgr. $ 68,600 $107,800 1
92-E-2 Shell & Tube Heat Exgr. 110,000 371,000 1
92-E-3 Shell & Tube Heat Exgr. 110,000 190,100 2
92-E-4 Shell & Tube Heat Exgr. 49,000 73,200 1
92-E-5 Shell & Tube Heat Exgr. 176,500 155,800 2
93-E-6 Shell & Tube Heat Exgr. 82,300 101,600 2
92-E-7 Shell 1d Tube Heat Exgr. 31,400 46,600 1
92-E-8 Shell & Tube Heat Exgr. 19,600 22,600 1
92-E-9 Shell & Tube Heat Exgr. 23,500 27,300 1
92-E-10 Shell & Tube Heat Exgr. 29,400 34,400 1
92-EA-1 Air-Cooled Heat Exgr. 21,600 24,200 1
92-EA-2 Air-Cooled Heat Exgr. 9,800 11,000 1
92-RX-1 Vertical	 Vessel 36,500 176,300 2
92-RX-2 Methanation Reactor 33,000 167,000 1
92-RX-3 Methanation Reactor 10,000 50,600 1
92-V-1 Horizontal	 Vessel 36,500 80,300 1
92-V-2 Horizontal	 Vessel 4,200 9,200 1
92-V-3 Horizontal	 Vessel 1,500 5,300 1
92-V-4 Horizontal	 Vessel 5,500 24,400 1
D-585
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3-P-1	 Centrifugal Pump & Motoi
	 $ 3,100	 $ 5,000	 2
3-P-2
	 Centrifugal Pump & Motor
	
1,200
	
2,000	 2
90-EX-1 Turbine Expander
	
1,082,000
	
1,213,000	 1
90-C-1 Recycle Compressor
	
1,541,000	 1,687,000	 1
8ar
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TEXACO/SNG
SUBSYSTEM COST DATA
h 20B - MAIN METHANATION SYSTEM
ESTIMATE OF MODULAR EQUIPMENT COST
Equipment Number: 92-E-1 to 92-E-9 and 92-EA-1 to 92-EA-2.
Category: Heat Exchangers Subsystems
Number of Units: (15 subsystems were included on the base and equipment
prices below)
Design Data:
Size
Duty
Etc. (Temp./Press.)
Special Materials
Special Conditions
Cost Estimate:
Base Equipment Cost B:	 $ 1.1005 x 105
Adjustment Factors
Materials	 FM
Temp.	 FT
Pressure	
F 
Size	
FMag
Purchased Equipment Cost E [(E = Bx(F M x FT
 x F  x FMag)]
Field Materials
Piping	 % x B
Concrete
Steel
Instruments
Electrical
Insulation
Paint
$E 1.6130 x 106
D-587
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a r
Subtotal	 Field Materials (M) % x 8 .834 of B
	 $M .918	 x 106
Total	 Direct Material
	 (E+M) $(E+MT2,531 x ID 
Labor Component (L) % x B .635 of B
	 $L .6983 x 106
Subtotal	 Installed Equipment (E+M+L) $(E+M+L) 3.2293 x 106
Indirect Construction Costs
1.1625	 x 106
.36 of (E+M+L)
106$4.3918 x
(Indirect Construction Costs may be applied either
as % of (E+M+L) or as multiplier factor [(E+M+L)J to
derive module cost.)
Escalation to January 1980 dollars
	
1.14
TOTAL MODULE COST, EQUIPMENT
	
$5.0067 x 106
0-588
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TEXACO/SNG
SUBSYSTEM COST DATA
20B - MAIN METHANATION SYSTEM
ESTIMATE OF MODULAR EQUIPMENT COST
Equipment Number: 92-RX-1 to 92-RX-3 and 92-V-1 to 92-V-4.
Category: Horizontal and Vertical Subsystems
Number of Units: (8 Horizontal and Vertical vessels are included in prices
below)
Design Data:
Size
Duty
Etc. (Temp./Press.)
Special Materials
Special Conditions
Cost Estimate:
Base Equipment Cost B: 	 $163,700
Adjustment Factors
Materials
	 FM
Temp.	 FT
Pressure	
F 
Size	
FMag
Purchased Equipment Cost E ((E = Bx(F m x F t x F  x FMag )]	 $E	 $689,400
Field Materials
Piping	 % x B
Concrete	 "
Steel	 It
Instruments	
It
Electrical	 "
Insulation
Paint
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ti
Subtotal Field Materials (M) ro x B
Total Direct Material (E+M)
Labor Component (L) % x B
Subtotal Installed Equipment (E+M+L)
Indirect Construction Costs
2.546 of B	 $M	 $416,700
	
T 
1
$(E*	 ,
.934 of B
	 $L	 153,900
$(E+M+L) 1,259,000
.36 of (E+M+L)
(Indirect Construction Costs may be applied either
as % of (E+M+L) or as multiplier factor C(E+M+L)] to
derive module cost.)
Escalation to January 1980 dollars 	 1.14
TOTAL MODULE COST, EQUIPMENT
453)2)00$1,712,200
$1.9519 x 106
D-590
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TEXACO/SNC
SUBSYSTEM COST DATA
20B - MAIN METHANATION SYSTEM
ESTIMATE OF MODULAR EQUIPMENT COST
Equipment Number: 92-P-1 to 92-P-2.
Category: Centrifugal Pumps & Motor Subsystems
Number of Units: (4 pumps and motors are included in prices below)
Design Data:
Size
Duty
Etc. (Temp./Press.)
Special Materials
Special Conditions
Cost Estimate:
Base Equipment Cost B:	 $8,600
Adjustment Factors
Materials	 FM
Temp.	 FT
Pressure
	
F 
Size	
FMag
Purchased Equipment Cost E [(E = Bx(F M x F T
 x F  x FMag)]
Field Materials
Piping	 % x B
Concrete
Steel
Instruments
Electrical
Insulation
Paint
$E $14,000
0-591
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Subtotal Field Materials (M) % x 8
Total Direct Material (E+M)
Labor Component (L) % x B
Subtotal Installed Equipment (E+M+L)
Indirect Construction Costs
.744 of B
	
$M	 $6,400
$(E+	 ifb
.721 of B
	 $L	 6,200
$(E+M+L)
	
26,600
36 of (E+M+L)
(Indirect Construction Costs may be applied either
as % of (E+M+L) or as multiplier factor [(E+M+L)] to
derive module cost.)
Escalation to January 1980 dollars 	 1.14
TOTAL MODULE COST, EQUIPMENT
9 600
s200
$.0412 x 106
D-592
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TEXACO/SNG
SUBSYSTEM COST DATA
20B - MAIN METHANATION SYSTEM
ESTIMATE OF MODULAR EQUIPMENT COST
Equipment Number: 90-EX-1 and 90-C-1.
Category: Turbine Expander and Compressor Subsystem
Number of Units: 2
Design Data:
Size
Duty
Etc. (Temp./Press.)
Special Materials
Special Conditions
Cost Estimate:
Base Equipment Cost B:	 $2,623,000
Adjustment Factors
Materials	 FM
Temp.	 FT
'essure	
F 
Size	
FMag
Purchased Equipment Cost E [(E = Bx(F M x F T x F  x FMag)]
Field Materials
Piping	 o x B
Concrete	
if
Steel
Instruments	
it
Electrical
Insulation
Paint
$E 2,900,000
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Subtotal Field Materials (M) V x B
	 .242 of B
	
SM	 $635,000
Total Direct Material (E+M) 	 $(E+M)	 3,5 =,
Labor Component (L) % x B
	 .632 of B	 $L	 765,000
Subtotal Installed Equipment (E+M+L)
	 5(E+M+L) 4,300,000
Indirect Construction Costs
36 of (E+M+L)
(Indirect Construction Costs may be applied either
as % of (E+M+L) or as multiplier factor [(E+M+L)] to
derive module cost.)
Escalation to January 1980 dollars
	
1.14
TOTAL MODULE COST, EQUIPMENT
1 550 000
$5,OOU
$6.670 x 106
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SYSTEM COST DATA
PROCESS:	 TEXACO/SNG
A
SYSTEM:	 20C - ALTERNATE PRODUCTS/GAS DRYING
UNIT OPERATION NUMBER: 	 92 - GAS DRYING
REFERENCE SOURCE FOR COSTING:	 C.F. BRAUN
FE-2240-31
REFERENCE SYSTEM COST:	 $.400 x 106 (1977 DOLLARS)
REFERENCE CAPACITY:	 15271 LB-MOL/HR GAS V0
TVA CAPACITY:	 7,148 LB-MOL/HR GAS FEED
RECOMMENDED CAPACITY EXPONENT: 	 0.6
EXPLANATORY COMMENTS:	 N/A
COMPUTATION METHOD:
TOTAL SYSTEM COST = REFERENCE :YSTEM COST x INDIRECT CONSTRUCTION
COSTS x CAPACITY FACTOR x ESCALATION FACTOR
CAPACITY FACTOR = TVA CAP 0.6
INPUTS:
REFERENCE COSTS = $.400 x 10 6 (1977 DOLLARS)
INDIRECT CONSTRUCTION COSTS = 1.10 (I.E. ENGINEERING AND HOME OFFICE)
CAPACITY FACTOR = ( 77,1144T 0.6 = 0.634
ESCALATION FACTOR = 1.22 (TO JANUARY 1980 DOLLARS)
RESULTS:
TOTAL SYSTEM COST = $.3403 x 10 6 (JANUARY 1980 DOLLARS)
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^`f
e.
	
Koppers- Totzek/Texaco/SNG "Instant Plant" Capital Costs
PRECEDING PAGE BLANK NOT FILMED
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THE BDM CORPORATION
KOPPERS-TOTZEK/SNG PROCESS
MODULE OPERATIONS MANPOWER
STAFFING REQUIREMENTS*
(INDIVIDUAL MANPOWER REQUIREMENTS FOR MODULE
UTILITY UNIT TOTAL
OPERATORS	 SHIFTS MEN	 SHIFTS SUPVS	 SHIFTS HOURS
SYSTEM NO. PER SHIFT	 PER WEEK PER SHIFT	 PER WEEK PER SHIFT	 PER WEEK PER YEAR***
I I	 ($21,600/yr) 5 1	 (514.50/hr) 5 1	 (534,500/yr) 5 6,240.
2 2 ($14.00/hr) 5 1	 ($8.50/hr) 5 1	 (524,000/yr) 5 8,320,
3 1	 ($13.00/hr) 5 1	 (58.50/hr) 5 1	 ($24,000/yr) 5 6,240.
4 1	 ($21,600/hr) 5 1	 ($14.50/hr) 5 -	 INCLUDED IN UNIT	 1	 - 4,160.
5 ------------------------ INCLUDED IN UNIT 8 ----------------------------
6 0 0 1	 ($15,200/yr) 7 ----INCLUDED IN UNIT 14--- 2,912.
7 1	 ($11,900/yr) 21 1	 ($13,100/yr) 7 1	 ($27,600/yr) 21 20,384.
8 1	 ($17,900/yr) 21 1	 ($13,100/yr) 2) 1	 ($27,600/yr) 5 19,552.
9 -------------------------INCLUDED IN UNIT 7 ----------------------------
10 2 ($17,900/yr) 21 ---- INCLUDED IN UNIT 7 ---- 17,472.
11 0**($17,900/yr) 21 1**($16,400/yr) 21	 --- INCLUDED IN UNIT 12	 --- 8,736.
12 2*"($20,300/yr) 21 2**($16,400/yr) 21 1	 ($27,600/yr) 21 43,680.
13 ..........,-------------- INCLUDED IN UNIT 12 ----------------------------
14 1	 ($20,300/yr) 21 1	 (516,400/yr) 7 1	 ($27,600/yr) 5 13,728.
15 1	 (517,900/yr) 21 ----------------------- INCLUDED IN UNIT 3 ------ 8,736,
16 ------------------------ INCLUDED IN UNIT 12 ------------------------------
17 1	 ($11,900/yr) 21 0 0 1	 ($27,600/yr) 5 10,816.
18 1	 ($17,900/yr) 21 0 0 ----INCLUDED IN UNIT 14	 --- --	 8,736.
19 ------------------------ INCLUDED IN UNIT 8,	 IF REQUIRED ------------------
20	 5 ($17,900/yr)	 21	 3 ($16,400/yr)	 7	 2 ($27,600/yr)	 5	 56,576
	
TOTALS	 236,288
`	 TOTAL STAFF = TOTAL STAFF HRS
	
PERSON-HRS = 179,712 _ 2080 = 113.6 (USE 113 OR 114 PERSONS)
** DEPENDENT ON GASIFICATION TECHNOLOGY USED. (NUMBER OF GASIFIERS & FEED SYSTEMS PER MODULE AND
RELATIVE ATTENTION REQUIRED.)
*** TOTAL HRS PER YEAR = (OPER/SHIFT) x (SHIFTS/WEEK) x (8 WKG HRS/OPER) x (52 WKS/YEAR)
(FOR EACH SYSTEM)
PPFr, rn rn,,r, Pqn, " ^ ^O
Nor Fjt 4l^L.
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MODULE
OPERATING COST DATA
PROCESS: KOPPERS-TOTZEK/SNG
ITEM: INDIVIDUAL STAFFING REQUIREMENTS COSTS
FOR MODULE I
REFERENCE: TVA DESIGN CRITERIA AND STAFFING NEEDS
"
DEFINED BY BOM/MITTELHAUSER
METHOD: SYSTEM REQUIRES ONE MORE UTILITY PERSON
THAN B&W DUE TO NUMBER OF GASIFIERS
BASE
JOB DESCRIPTION COMPENSATION RATE
	 MRS/YEAR COST/YEAR FRINGES TOTAL
I.	 OPERATING LABOR
MECHANICAL UNIT
FOREMAN $21,600/year 2,080 $ 21,600 1.42 $30,672
ELECTRICIAN $14.50/hr 2,080 $ 3C,160 0 30,160
COAL HANDLING
FOREMAN $14.00/hr 4,160 $ 58,240 0 58,240
LABORER $ 8.50/hr 4,160 $ 35,360 0 35,360
HEAD OPERATOR $13.00/hr 2,080 $ 27,040 0 27,040
INSTRUMENT UNIT
FOREMAN $21,600/yr 2,080 $ 21,600 1.42 30,672
INSTRUMENT
MECHANIC $14.50/hr 2,080 $ 30,160 0 30,160
CLASS C OPERATOR $15,200/yr 2,912 $ 21,280* 1.42 30,218
CLASS A OPERATOR $17,900/yr 104,832 $902,160 1.42 1,281,067
PLANT LABORER $13,100/yr 11,648 $ 73,360 1.42 104,171
CLASS B OPERATOR $16,400/yr 37,956 $298,480 1.42 423,842
UNIT OPERATOR $20,300/yr 26,208 $255,780 1.42 363,208	 u
SUBTOTAL OPERATING LABOR 202,176 $2,444,810
II.	 SUPERVISION
PLANT OPERATING
SUPERVISOR $34,500/year 2,080 $ 34,500 1.42 $ 48,990	 Q
YARD OPERATIONS
SUPERVISOR $24,000/year 4,160 48,000 1.42 68,160
SHIFT ENGINEER 527,600/year 27,872 369,840 1.42 525,17s
SUBTOTAL SUPERVISION 34,112 ;642..323
TOTAL STAFF REQUIREMENTS 227,552 $3,087,133
* WHEN COMPENSATION RATE IS GIVEN IN $/OPER/YR
BASE COST/YEAR = [(HRS/YEAR) ; ( 2080 HRS/OPER)1• ($/OPER/YR)
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THE BDM CORPORATION
KOPPERS-TOTtEK/SNG PROCESS
ANNUAL MODULE OPERATING COSTS FOR EXPECTED OPERATIONS
(INDIVIDUAL COSTS FOR MODULE I)
MILLIONS OF JANUARY 1980 DOLLARS
COST
NET	 ANNUAL
	
PER
ITEM DESCRIPTION
	
UNITS
	 RE 1^ RE IQV REMENTS UNIT
(AT luum	 JAI mm
OPERATION)	 OPERATION)
FEEDSTOCK: (KENTUCKY 09 SEAM, 	 MMHTU	 1.098 x 105 3.607 x 107	'$1.25
DEEP MINE)*	 MNBTU/OAY	 MMBTU/YEAR
CATALYST b CHEMICAL MAKE-UP
SUBTOTAL FEEDSTOCK b CATALYST b
CHEMICALS
ANNUAL
COST 6
x 10
$45.087
ELECTRIC POWER - PK/AVG. LOAD 124,758 983,594,257 $.027 $26.557
FACTOR = 1.5 KWH	 KWH/HR. KWH/YEAR
WATER 103 GALLONS	 2200 1040.4 x 106 $ .80/ $ 0.833
GALLONS/NIN GALLONS/YR K GAL
OPERATING LABOR PERSON HRS.	 202,176 202,176 $12.09 $ 2.444
HRS/YEAR HRS/YEAR
OPERATING SUPPLIES (15% OF OPERATING LABOR) $	 .357
MAINTENANCE LABOR (1.6% OF 1/4 OF TFI) $ 6.558
MAINTENANCE SUPPLIES (2.4% OF 1/4 OF TFI) $ 9.838
SUPERVISION PERSON HRS. 34,112 $18.82 $	 .642
HRS. /YEAR
GENERAL PLANT STAFF (30% OF O.L. AND M.L. AND SUP) $ 2.893
ADMINISTRATION AND GENERAL OVERHEAD
	 (5% OF ObN LESS FEEDSTOCK AND CHEM.) $ 2.507
PROPERTY TAXES AND INSURANCE DESIGN CRITERIA SPECIFY NO COSTS FOR THIS LINE ITEM	 -0-
SUBTOTAL 0611 COSTS LESS FEED-
STOCK b CATALYST b CHEMICALS $52.639
GROSS ANNUAL OPERATING b
MAINTENANCE COSTS $ 99.381
BYPRODUCTS CREDITS -0-
NET ANNUAL OPERATING b
MAINTENANCE COSTS $ 99.381
" MEAN BTU VALUE OF FEEDSTOCK = 10,980 BTU/L8.
D-612
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TEXACO/SNG MODULE
MODULE OPERATIONS MANPOWER
STAFFING REQUIREMENTS*
(tNDIVIDUAL MANPOWER REQUIREMENTS FOR MODULE ii)
OPERATORS
	
SHIFTS UTILITY MEN	 SHIFTS UNIT SUPVS	 SHIFTS TOTAL HOURS
SYSTEM NO. PER SHIFT	 PER WEEK PER SHIFT	 PER WEEK PER SHIFT	 PER WEEK PER YEAR••"
i 1	 ($21,600/yr) 5 1	 (514.50/hr) 5 1 (534,500/yr)	 5 6,240.
2 2 (S•14.00/hr) 5 1	 ($8.50/hr) 5 1 (524,000/yr)	 5 8,320.
3 1	 (613.00/hr) 5 1	 ($8.50/hr) 5 1 ($24,000/yr)	 5 6,240.
4 1	 ($21,600/hr) 5 1	 ($14.50/hr) 5 - INCLUDED IN UNIT 1 . 4,160.
5 ........................ INCLUDED IN UNIT 8 ............................
6 0 0 1	 ($15,200/yr) 7 .... INCLUDED IN UNIT 14 --- 2,912.
7 1	 (617,900/yr) 21 1	 (513,100/yr) 7 1	 ($27,600/yr)	 21 20,384.
8 1	 ($17,900/yr) 21 1	 (513,100/yr) 11 1 ($27,600/yr)	 5 19,552.
9 .................. a ...... INCLUDED IN UNIT 7 ............................
10 2 ($17,900/yr) 21 •••. INCLUDED IN UNIT 7 ••-- 17,472.
11 044(517,900/yr) 21 1 00($16,400 /yr) 21	 •-• INCLUDED IN UNIT 12 --- 8,736.
12 2"($20,300/yr) 21 200(516,400/yr) 21 1	 (527,600/yr)	 21 34,944.
13 ........................ INCLUDED IN UNIT 12 ............................
14 1	 ($20,300/yr) 21 1	 ($16,400/yr) 7 1	 ($27,600/yr)	 5 13dZ8.
15 1	 (517,900/yr) 21 ... • ............ -•..... INCLUDED IN UNIT 3 ---• --	 8,736.
16 ................. -••--•• INCLUDED IN UNIT 12 -•.......• ............ ••••..••
17 1	 (517,900/yr) 21 0 0 1	 ($27,600/yr)	 5 10,816,
18 1	 (517,900/yr) 21 0 0 -•.. INCLUDED IN UNIT 14 •-••- 8,736.
19 ---•-• .................. INCLUDED IN UNIT S.	 IF REQUIRED - a ..... ••• ....... a
20 5 (517,900/yr) 21 3	 ($16,40•/yr) 7 2 ($27,600/yr)	 5 56,576
TOTALS 227,55:
HRS
"	 TOTAL STAFF is TOTAL STAFF 
M
+ --
PERS ON -rIRS	 227,552 + 2080 $ 109.4 (USE	 109 OR 110 PERSONS)
DEPENDENT ON GASIFICATION TECHNOLOGY USED. 	 (NUMBER OF GASIFIERS 6 FEED SYSTEM: PER MODULE AND
RELATIVE ATTENTION REQUIRED.)
••" TOTAL HRS PER YEAR m (OPER/SHIFT) x	 (SHIF -fS/WEEK)	 x	 (8 WKG HRS/OPER) x (52 h10/YEAR)
(FUR EACH SYSTEM)
k
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MODULE
OPERATING COST DATA
PROCESS:	 TEXACO/SNG
ITEM:	 INDIVIDUAL STAFFING REQUIREMENTS COSTS FOR MODULE II
REFERENCE:	 TVA DESIGN CRITERIA AND STAFFING NEEDS DEFINED BY
BOM/MITTELHAUSER
METHOD:
BASE
jGB DESCRIPTION	 COMPENSATION RATE
	 HRS/YEAR COST/YEAR FRINGES TOTAL
I.	 OPERATING LABOR
MECHANICAL UNIT
FOREMAN	 $21,600/'r EAR 2,080 $ 21,600 1.42 $30,672
ELECTRICIAN	 $14.50/HR 2,080 $ 30,160 0 30,160
COAL HANDLING
FOREMAN	 $14.00/HR 4,160 $ 58,240 0 58,240
LABORER	 $ 8.50/HR 4,160 $ 35,360 0 35,360 t
HEAD OPERATOR	 $13.00/HR 2,080 $ 27,040 0 27,040
INSTRUMENT UNIT
FOREMAN	 $21,600/YR 2,080 $ 21,600 1.42 30,672
INSTRUMENT
MECHANIC	 $14.50/HR 2,080 $ 30,160 0 30,160
CLASS C OPERATOR	 $15,200/YR 2,912 $ 21,280* 1.42 30,218
CLASS A OPERATOR	 $17,900/YR 104 832 $902,160 1.42 1,281,067
PLANT LABORER	 $13,100/YR 11,648 $ 73,360 1.42 104,171
CLASS B OPERATOR	 $16,400/YR 29,120 $229,600 1.42 326,032 F
UNIT OPERATOR	 $20,300/YR 26,208 $255,780 1.42 363,208
SUBTOTAL OPERATING LABOR 193,440 $2,347,000
z
xA
II.	 SUPERVISION
PLANT OPERATING
SUPERVISOR	 $34,500/YR 2,080 $ 34,500 1.42 $ 48,990
YARD OPERATIONS
SUPERVISOR	 $24,000/YR 4,160 $ 48,000 1.42 68,160
SHIFT ENGINEER
	 $27,600/YR 27,872 $369,840 1.42 525,173
SUBTOTAL SUPERVISION 34,112 $642,323 3
TOTAL STAFF REQUIREMENTS 227,552 $2,989,323
*	 WHEN COMPENSATION RATE IS GIVEN IN $/OPERiYEAR
BASE COST/YEAR = [(HRS/YEAR) _ (2080 HRS/OPER)J ($/OPER/YEAR)
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THE BDM CORPORATION
TEXACO/SNG PROCESS
ANNUAL MODULE OPERATING COSTS FOR EXPECTED OPERATIONS
(INDIVIDUAL MODULE COSTS FOR MODULE 	 II)
MILLIONS OF JANUARY 1980 DOLLARS
COST ANNUAL
NET	 ANNUAL PER COST
x	 106ITEM DESCRIPTION UIREMENTS	 RE UIREMENTSUNITS	 REQ UNITQ
OPERATION)	 OPERATION)
FEEDSTOCK:	 (KENTUCKY M9 SEAM, MMBTU	 1.098 x	 10 5	3.f-07 x	 10 7 $1.25 $45.087
DEEP MINE)" MMBTU/DAY	 Mkt-:;U/YEAR
CATALYST & CHEMICAL MAKE-UP 1.415
SUBTOTAL FEEDSTOCK & CATALYST & 502
CHEMICALS
ELECTRIC POWER KWH	 41,936 KW	 294,625,080 5.027 $ 7,955
KWH/YEAR KWN
WATER 103 GALLONS	 2,283 gpm	 1.08 x	 109 S	 .80/ $ 0.864
gal/year KGAL
OPERATING LABOR 193,440	 193,440 $12.13 $ 2.346
hrs/year	 hrs/year
OPERATING SUPPLIES (15% of Operating Labor) S	 .352
MAINTENANCE LABOR 0.6% OF	 1/4 of Total Facility 	 Investment) 5 6 "-.
MAINTENANCE SUPPLIES (2.4% O r	1/4 of Total	 Facility	 Investment) $ 9.838
SUPERVISION 34,112
	
34,112 $18.82 $	 .642
hrs/year	 hrsiyear
GENERAL PLANT STAFF (30% of Operating Labor, Maintenance Labor
and Supervision) $ 2.864
ADMINISTRATION AND GENERAL 5% Factor of Subtotal of 0&M Expenses
OVERHEAD (Less Feedstock and Catalysts) $	 1.571
PROPERTY TAXES AND INSURANCE
	
-0-
SUBTOTAL O&M COSTS LESS FEED-
STOCK & CATALYST & CHEMICALS	 $ 32.990
GROSS ANNUAL OPERATING &
MAINTENANCE COSTS	 $79.492
BYPRODUCTS CREDITS	 -0-
NET ANNUAL OPERATING &
MAINTENANCE COSTS	 $ 79.492
" MEAN BTU VALUE OF FEEDSTOCK = 10,980 BTU/LB.
21.96 MMBTU/TON
D-616
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TEXACO/MBG PROCESS
MODULE OPERATIONS MANPOWER
STAFFING REQUIREMENTS*
(INDIVIDUAL MANPOWER REQUIREMENTS FOR MODULES III AND IV)
OPERATORS	 SHIFTS UTILITY MEN	 SHIFTS UNIT SUPVS	 SHIFTS TOTAL HOURS
SYSTEM NO. PER SHIFT	 PER WEEK PER SHIFT	 PER WEEK PER SHIFT	 PER WEEK PER YEAR***
1 1	 ($21,600/yr) 5 1	 ($14.50/hr) 5 1	 ($34,500/yr)	 5 6,240.
2 2 ($14.00/hr) 1	 ($8.50/hr) 5 1	 ($24,000/yr)	 5 8,320.
3 1	 ($13.00/hr) 5 1	 ($8.50/hr) 5 1	 ($24,000/yr)	 5 6,240.
4 1	 ($21,600/hr) 5 1	 ($14.50/hr) 5 -	 INCLUDED IN UNIT 1 	 - 4,160.
5 ------------------ ------ INCLUDED IN UNIT 8 ----------------------------
6 0 0 1	 ($15,200/yr) 7- ---INCLUDED IN UNIT	 14--- 2,912.
7 1	 ($17,900/yr) 21 1	 ($13,100/yr) 7 1	 ($27,600/yr)	 21 20,384.
8 1	 ($17,900/yr) 21 1	 ($13,100/yr) 21 1	 ($27,600/yr)	 5 19,552.
9 ------------------- ------ INCLUDED IN UNIT 7 ----------------------------
10 2 ($17,900/yr) 21 ---- INCLUDED IN UNIT 7 ---- 17,472.
11 0**($17,900/yr) 21 1**($16,400/yr) 21	 --- INCLUDED IN UNIT	 12 --- 8,736.
12 2**($20,300/yr) 21 2**($16,400/yr) 21 1	 ($27,600/yr)	 21 34,944.
13 ------------------ ------ INCLUDED IN UNIT 12 ----------------------------
14 1	 ($20,300/yr) 21 1	 ($16,400/yr) 7 1	 ($27,600/yr)	 5 13,728.
15 1	 ($17,900/yr) 21 ----------------------- INCLUDED IN UNIT 3 ------ 8,736.
16 ------------------ ------ INCLUDED IN UNIT 12 ------------------------------
17 1	 ($17,900/yr) 21 0 0 1	 ($21,600/yr)	 5 10,816.
18 1	 ($17,900/yr) 21 0 0 - ---INCLUDED IN UNIT	 14 -- ---	 8,736.
19 ------------------ ------ INCLUDED IN UNIT 8,	 IF REQUIRED --------------- ---
TOTALS 170,976
HRS
TOTAL STAFF = TOTAL STAFF Y^
PERSON-HRSY12 - - 170,976 _ 2080 = 82.2 (USE 82 OR 83 PERSONS)
**	 DEPENDENT ON GASIFICATION TECHNOLOGY USED.	 (NUMBER OF GASIFIERS & FEED SYSTEMS PER MODULE AND
RELATIVE ATTENTION REQUIRED.)
*** TOTAL HRS PER YEAR = (OPER/SHIFT) x (SHIFTS/WEEK) x (8 WKG HRS/OPER) x (52 WKS/YEAR)
(FOR EACH SYSTEM)
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METHOD:
BASE
JOB DESCRIPTION COMPENSATION RATE HRS/YEAR COST/YEAR
I.	 OPERATING LABOR
MECHANICAL UNIT
FOREMAN $21,600/YR 2,080 $ 21,600
ELECTRICIAN $14.50/HR 2,080 $ 30,160
COAL HANDLING
FOREMAN $14.00/HR 4,160 $ 58,240
LABORER $ 8.50/HR 4,160 $ 35,360
HEAD OPERATOR $13.00/HR 2,080 $ 27,040
INSTRUMENT UNIT
FOREMAN $21,600/YR 2,080 $ 21,600
INSTRUMENT
MECHANIC $14.50/HR 2,080 $ 30,160
-CLASS C OPERATOR $15,200/YR 2,912 $ 21,280
CLASS A OPERATOR $17,900/YR 61,152 $526,260
PLANT LABORER $13,100/YR 11,648 $ 73,360
CLASS B OPERATOR $16,400/YR 20,384 $160,720
UNIT OPERATOR $20,300/YR 26,208 $255,780
SUBTOTAL OPERATING LABOR 141,024
II.	 SUPERVISION
PLANT OPERATING
SUPERVISOR $34,500/YR 2,080 $ 34,500
YARD OPERATIONS
SUPERVISOR $24,000/YR 4,160 $ 48,000
SHIFT ENGINEER $27,600/YR 23,712 $314,640
SUBTOTAL SUPERVISION 29,952
TOTAL STAFF REQUIREMENTS 170,976
"	 WHEN COMPENSATION RATE IS GIVEN IN $/OPER/YEAR
BASE COST/YEAR = [(HRS/YEAR) : (2080 HRS/OPER)) • ($/OPER/YEAR)
FRINGES	 TOTAL
	1
	
$ 48,990
	
1.42
	
68,160
	
1.42
	
446,789
	
$563,939
	
1 I
$2,279,351
1.42 $30,672
0 30,160
0 58,240
0 35,360
0 27,040
1.42 30,672
0 30,160
1.42 30,218
1.42 747,289
1.42 104,171
1.42 228,222
1.42 363.208
$1,715,412
MODULE
OPERATING COST DATA
PROCESS:	 TEXACO/NBG
ITEM:	 INDIVIDUAL STAFFING REQUIREMENTS COSTS FOR MODULES III AND IV
REFERENCE:	 TVA DESIGN CRITERIA AND STAFFING NEEDS DEFINED BY
BDM/MITTELHAUSER
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THE BOM CORPORATION
TEXACO/MBG PROCESS
ANNUAL MODULE OPERATING COSTS FJR EXPECTED OPERATIONS
(INDIVIDUAL MODULE COSTS FOR MODULES III AND IV)
MILLIONS OF JANUARY 1980 DOLLARS
COST ANNUAL
M1 NET	 ANNUAL PER COST
ITEM DESCRIPTION UNITS	 REQUIREMENTS RE UIREMENTS UNIT x	 106
(AT
OPERATION)
	
OPERATION)
FEEDSTOCK:	 (KENTUCKY M9 SEAM, MMBTU
	 1.098 x 10 5	3.607 x	 10 7 $1.25 $45.087
f	 DEEP MINE) • MMBTU/DAY	 MMBTU/YEAR
CATALYST & CHEMICAL MAKE-UP $ 0.230
SUBTOTAL FEEDSTOCK & CATALYST 6 -3''1T
CHEMICALS
I
ELECTRIC POWER KWH
	 49,500 KW	 390,258,000 $0.027 $10.537
KWH/YEAR KWH
WATER 103 GALLONS	 2,533 gpm	 1.198 x	 10 9 $0.80/ $ 0.959
gal/year KGAL
z
OPERATING LABOR 141,024	 141,024 $12.16 $	 1.715
hrs/year	 hrs/year
OPERATING SUPPLIES (15% of Operating Labor) $	 .257I 1
MAINTENANCE LABOR (1.6% OF	 1/4 of Total	 Facility Investment) $ 6.558
MAINTENANCE SUPPLIES (2.4% OF	 1/4 of Total	 Facility Investment) $ 9.838I
SUPERVISION 29 952 $18.83 $	 .564
hrs/year
GENERAL PLANT STAFF (30% of Operating Labor, Maintenance Labor
and Supervision) $ 2.651
r	 ADMINISTRATION AND GENERAL 5% Factor of Subtotal of 0&M
OVERHEAD Expenses (Less Feedstock and Catalysts) $	 1.654
PROPERTY TAXES AND INSURANCE
-0-
la
SUBTOTAL 0&M COSTS LESS FEED- 1
STOCK & CATALYST & CHEMICALS $ 34.733
GROSS ANNUAL OPERATING &
t
MAINTENANCE COSTS $ 80.050
BYPRODUCTS CREDITS
-0-
a
NET ANNUAL OPERATING &
MAINTENANCE COSTS $ 80.050 ^.
" MEAN BTU VALUE OF FEEDSTOCK = 10,980 BTU/LB.
21.96 MMBTU/TON
D-620
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f'	 THE BDM CORPORATION
TOTAL CAPITAL REQUIREMENTS --	 I
ADD-ON METHANATION FACILITY (FOUR MODULES)
	
^e
I
y
CAPITAL INVESTMENT
UNIT OPERATION MILLION DOLLARS	 1
SHIFT CONVERSION 20.42
ACID GAS REMOVAL
a
160.26
METHANATION 98.44
GAS DRYING 1.60	 1
COOLING WATER 53.12
STEAM SUPERHEAT 18.79
RAW WATER TREATING 14.55
SOLIDS TREATING 23.80
BUILDINGS AND ELECTRICAL DISTRIBUTION 12.12
3
SYSTEM CAPITAL INVESTMENT (ADD-ON METHANATION FACILITY)	 403.10
PROJECT CONTINGENCY 60.47
OWNERS ENGINEERING & G AND A 9.64
CONTRACTOR'S FEE 18.54
491.75
' SYS,'01 CAPITAL INVESTMENT (LURGI BASE FACILITY) 1,879.00
TOTAL FACILITY INVESTMENT 2,370.75	 r
ROYALTIES 11.85
	 x
AFUDC 506.31
START-UP AND TESTING 483.09*
TOTAL DEPRECIABLE INVESTMENT 3,372.00
NON-DEPRECIABLE INVESTMENT 101.16
TOTAL CAPITAL REQUIREMENTS 3,473.16
*Includes coal	 used during start-up and testing.
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i
ANNUAL OPERATING AND MAINTENANCE COSTS --
ADD-ON METHANATION FACILITY (FOUR MODULES)
MILLION DOLLARS
OPERATING LABOR 1.88
OPERATING SUPPLIES 0.28
Y
MAINTENANCE LABOR 1.97
MAINTENANCE SUPPLIES 2.95
SUPERVISION 0.14
GENERAL PLANT STAFF 1.20
CATALYST AND CHEMICALS 6.76
ELECTRIC POWER 12.30
ADMINISTRATION AND GENERAL OVERHEAD 1.04
ANNUAL OPERATING COSTS (ADD-ON METHANE FACILITY) 28.52
ANNUAL OPERATING COST (LURGI BASE PLANT) 366.38
TOTAL ANNUAL OPERATING COSTS 429.99
D-629
... ..	 ,.,e ,,.. ..... ... ,.,,. ^... 	 ,._ m.,,,...v«..arr.^,°.ec...^r.:..:c,^ss,aa.....^,wwcw»wrsr,.,..s^.
	
.,	 , .....
	 ..........._...s.<.,........._,._..^,.._._.,.
R'""	
—w.,.^xrrsc-^ __	 ^ -•	
^ o	 .-,^ _s ^.	 A..-:^,....	 w-^wt,:^	 ^.u,..,<a.^...^	 .^. .......,..«.^,.:.,.^ .w:^.,M ..... ^_r.„ 	^.^.r .....	 _...
r
THE BOM CORPORATION
TOTAL CAPITAL. REQUIREMENTS --
ADD-ON METHANE/METHANOL FACILITY (FOUR MODULES)
CAPITAL INVESTMENT
UNIT OPERATION
	
MILLION DOLLARS
METHANOL SYNTHESIS 100.76
ACID GAS REMOVAL 153.12
METHANATION 49.16
COMPRESSION 23.36
GAS DRYING 1.16
CO2 REMOVAL 40.20
COOLING WATER 70.11
STEAM SUPERHEAT 14.48
RAW WATER TREATING 27.96
BY-PRODUCT STORAGE 15.24
BUILDINGS AND ELECTRICAL DISTRIBUTION 15.36
SYSTEM CAPITAL INVESTMENT (ADD-ON METHANATION FACILITY) 510.91
PROJECT CONTINGENCY 76.64
OWNERS ENGINEERING & G AND A 12.22
CONTRACTOR'S FEE 23.50
623.27
SYSTEM CAPITAL INVESTMENT (LURGI BASE FACILITY) 	 1,879.00
TOTAL FACILIT;' INVESTMENT 	 x.,502.27
ROYALTIES	 12.51
AFUDC
	
534.38
START-UP AND TESTING	 408.27*
TOTAL DEPRECIABLE INVESTMENT	 3,457.43
NON-DEPRECIABLE INVESTMENT	 102.16
3,559.59
*Includes coal used during start-up and testing.
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ANNUAL OPERATING AND MAINTENANCE COSTS --
ADD-ON METHANE/METHANOL FACILITY (FOUR MODULES)
MILLION DOLLARS
+.'i ER:ATING	 2.43
OPERATING SUPPLIES
	
0.36
MAINTENANCE !.ABOR	 2.49
MAINTENANCE SUPPLIES	 3.74
SUPERVISION	 0.14
GENERAL PLANT STAFF	 1.52
CATALYST AND CHEMICALS	 5.32
ELECTRIC POWER	 15.13
ADMINISTRATION AND GENERAL OVERHEAD	 1.29
ANNUAL OPERATING COSTS (ADD-ON METHANE FACILITY)	 32.42
ANNUAL OPERATING COST (LURGI BASE PLANT)	 366.38
TOTAL ANNUAL OPERATING COSTS	 398.80
C-__?
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